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PREFACE

The availability of the draft G eat Lakes Dredged Materi al
Testing and Eval uati on Manual for public review and conment was
announced in the Federal Reqgister on Decenber 19, 1994.

Approxi mately 500 copies of the draft were distributed. A
synopsis of the general coments received is provided bel ow.
These comments were eval uated by the USEPA and USACE. |In order
to save printing and distribution costs, the entire manual wl|
not be reprinted. Only those pages that have been nodified to
address review coments and the recent revision to the Section
404(b) (1) Guidelines will be distributed to recipients of the
draft manual for insertion in the manual. Wth these changes,
the manual is finalized and ready for inplenentation.

Comrents were received from State agencies, |ake user
groups, consulting firnms and environnental interest groups. One
comment recommended that the manual provide dredgi ng performance
requi renents. Anot her recommended that the manual provide
testing guidance for fill materials as well as dredged material .
Wi |l e regi onal guidance on these areas would be worthwhile, it is
beyond the intended scope of this manual. The USEPA and USACE
are working toward joint guidance on a variety of issues related
to dredged naterial nanagenent on a national level. On a
regional |evel, the USEPA and USACE will continue together to
address priority issues related to dredging and dredged materi al
managenent .

Sone comments indicated m sunderstandings as to the
applicability of the manual. This manual provides gui dance that
is to be used in evaluations conducted under Section 404(b)(1) of
the Cean Water Act. The C ean Water Act does not apply in
Canadi an waters of the G eat Lakes. The guidance in this manual
does not bind States as far as their authority under Section 401
of the Cl ean Water Act, although it was the intent of the
devel opers of this manual that the testing procedures provide the
i nformati on necessary for States to make deci sions regarding
Section 401 certification.

A comment was received questioning why the manual did not
address the sanpling of sedinents beneath those to be dredged, as
t hese sedi nents woul d be exposed by the dredgi ng operation. The
potential inpacts of sedinents exposed by dredging may be a
rel evant issue to be addressed in the overall 404(b)(1)
eval uation or in an environnental assessnent/inpact statenent.
However, this manual has focused on only a part of the 404(b) (1)
eval uation, that dealing with contam nant rel ated inpacts of
dredged material discharges.



Navi gati on users commented on the |l ength of the docunent,
conplexity of the evaluation and costs of biological tests as
adversely inpacting the maritine industry. |In contrast, sone
environmental interest groups criticized the tiered testing
system as sacrificing protection for cost-savings. Throughout
t he devel opnent of this manual, the USEPA and USACE have
attenpted to bal ance these conflicting concerns.

The USEPA and USACE concur that there will be sonme short -
termincreases in costs with the inplenentation of this manual
particularly fromthe use of biological toxicity and
bi oaccunul ation tests. However, we believe that in the long run
the manual will hel p standardi ze the deci si on nmaki ng process, and
make the managenent of dredged nmaterial nore predictable. This
shoul d hel p navigation interests better plan their dredging
activities. The inprovenents in quality assurance and
docunent ati on which are included in the manual should al so enabl e
| ong-term decisions to be made based on test results, and reduce
the need to test a project every tine it is dredged. Biological
ef fects-based tests have been utilized routinely for ocean
di sposal decision nmaking for alnost 20 years without a
significant adverse inpact on navigation.

The USEPA and USACE do not believe that a tiered testing
approach sacrifices the interests of environnental protection.
This approach is nore systematic and reasoned than requiring al
tests for all materials, and focuses the evaluation at dredged
materials that have a greater |ikelihood of causing contam nant
i npacts. For those dredged nmaterial where there is reason to
bel i eve contam nant inpacts mght result, the biological effects-
based tests recommended in this manual represent a scientifically
sound and environnentally protective basis for decision nmaking.

A rel ated comment suggested that dredged material be
anal yzed for, at a mninum all of the bioaccunulative
contam nants of concern (BCC) identified in the G eat Lakes
Initiative. The manual does, in fact, reference the BCC |ist for
consideration in devel opi ng contam nant of concern lists (page
26). But the agencies believe that it is nore reasonable to
devel op site specific lists of contam nants of concern that
reflect |local conditions and sources of contam nation, rather
than to apply a "standard list" of contamnants to all sites and
situations.

Several coments were received regarding the definition and
use of reference sedinent. Since the release of the draft
manual , the USEPA published proposed rul emaking related to the
404(b) (1) Guidelines in the Federal Reqgister on 1/4/95. The
substance of this rulenmaking was to include a definition of
reference sedi nent conparable to that already used in ocean
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di sposal reqgqulations. The draft of this manual had utilized the
reference sedinent definition, anticipating the rul emaki ng woul d
occur before this manual was finalized. Finalization of this
rul emaki ng has been del ayed. Because of the uncertainty
regardi ng the rul emaki ng, this regional guidance docunment wll be
finalized consistent with the existing CGuidelines which do not
include a definition of reference sedinent. The existing

Qui del i nes specify that dredged material are eval uated conpared
to sedinment fromthe disposal site. As npbst open water disposa
sites in the G eat Lakes are dispersive in nature, this manual

w Il encourage a broad interpretation of "disposal site."

Two revi ewers proposed that additional testing nethods be
incorporated into the manual. It remains the intent of the USEPA
and USACE that this manual be a "living docunent” and that it be
updated periodically to incorporate new or nodified testing
procedures. Before new nmethods can be incorporated, they nust be
fully evaluated for appropriateness to this regulatory program
The eval uation and docunentation of testing nmethods currently in
t he manual required substantial tinme and effort, and it was not
consi dered appropriate to delay the finalization of this manual
whi |l e ot her nethods were evaluated. The nethodol ogi es proposed
by reviewers will be considered for inclusion in the first update
to this manual

Vi
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GREAT LAKES
DREDGED MATERI AL TESTI NG AND EVALUATI ON MANUAL

1. | NTRODUCTI ON
1.1  Purpose

Thi s manual presents gui dance on testing and eval uation for
proposed di scharges of dredged material into the United States
wat ers of the Geat Lakes Basin.

1.2 Aut hority

The U. S. Environnmental Protection Agency (USEPA) Regi ons 2,
3, and 5, and U S. Arny Corps of Engineers (USACE) North Central
Di vision, have jointly prepared this regional guidance under the
authority provided in 40 CFR (Code of Federal Regul ations)
Section 230.2(c), pursuant to the requirenents of Section
404(b) (1) of the Cean Water Act (CWA), Public Law 92-500. This
regi onal guidance is consistent with the national guidance
presented in Evaluation of Dredged Material Proposed for
Di scharge in Waters of the U S. - Testing Manual (USEPA/ USACE
1998), also known as the "Inland Testing Manual ."

1.3 Applicability

These gui dance are applicable to all proposed di scharges of
dredged material to the United States waters of the G eat Lakes
Basin. This includes disposal operations conducted under Section
404 permts issued by the USACE or authorized State agency, as
wel | as Federal projects conducted by the USACE

| ssues relevant to the identification and delineation of

wet | ands are outside the scope of this manual. In addition, this
manual does not provide gui dance on the identification of
di sposal sites for dredged material. GQGuidance on the selection

of disposal sites is provided in "Evaluating environnmental
effects of dredged material managenent alternatives--A technical
framewor k" ( USACE/ USEPA 1992).

This manual will not, in general, address concerns with fil
material. The rationale for this omssion is that the eval uation
and testing described herein is focused upon chem cal
contamnants. Fill material, such as stone or soil from
commercial sources, is not usually a significant carrier of
contam nants. Exceptions to this nmay be specific fill nmaterials
whi ch could be carriers of chem cal contam nants or when dredged
material is used for fill. This manual will al so not address the
i npacts of the excavation or dredging activities during a
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dr edgi ng and di sposal operation.

The testing and eval uati on procedures described herein
provide only a portion of the informati on necessary for a
conpl ete eval uation of a proposed dredged or fill materi al
di scharge, as required by Section 404(b)(1). These testing
procedures are directed at the "contam nant determ nation"
portion (40 CFR 230.11(d)) of the larger 404(b)(1) eval uation,
al t hough the information obtained through these testing
procedures are relevant to other determ nations. The final
determ nation of acceptability of any proposed di scharge of
dredged material also considers the probable inpact, including
cunul ative inpacts of the proposed discharge, on the public
i nterest.

The eval uation and testing guidance in this manual wll be
effective on August 1, 1998 and will be reeval uated at | east
every five years and revi sed as necessary by the USEPA in
conjunction with the USACE. It is intended that this manual be a
"l'iving docunent” and that additional guidance and updates to
eval uation procedures be distributed for incorporation as
avai |l abl e.

1.4 Definitions

Acronyns and abbreviations used in this manual are listed in
Appendi x A. Definitions of ternms used are provided in Appendi X
B. The following definitions are included here because of their
i nportance to understanding the scope and content of this nmanual.

The G eat Lakes and Great Lakes Basin refers to the United
States waters of Lakes M chigan, Superior, Huron, Erie, Ontario,
t he connecting channels, St. Lawence River, their tributaries
and any other waterbodies within the United States watersheds of
t hese Lakes.

Di scharges of dredged material refers to the discharge of
dredged material to waters of the United States and incl udes
di scharges of water from dredged material disposal operations
i ncl udi ng beach nourishnment, upland, or confined disposal which
return to waters of the United States.

CQuidelines refers to the Section 404(b) (1) regul ations found
in 40 CFR 230.

The term gui dance may refer to either national or regional
i npl enment ati on manual s devel oped to assist the evaluator in
maki ng a contam nant determ nation as defined in 404(b) (1)
CGui del i nes.



Di sposal site is that portion of the United States waters
where specific disposal activities are proposed or permtted. It
consists of a bottom surface area and all overlying water, if
present. |If the disposal site is dispersive in nature (e.g., an
area subject to currents or wave energies sufficient to transport
dredged material), the disposal site mght (for purposes of
obt ai ning a sedi nent sanple) be considered to include areas
adj oi ning the i medi ate di sposal |ocation. Regional guidance on
the collection of sedinent sanple(s) fromthe disposal site is
provi ded in paragraph 4.3.2 and Appendi x D.

1.5 History of National Cuidelines and Cui dance

The di scharge of dredged or fill materials to waters of the
United States is regul ated under Section 404 of the C ean Water
Act (CWA), Public Law 92-500. An evaluation of a proposed
di scharge of dredged or fill materials nust be conpleted in
conpliance with Section 404(b)(1) of this Act, pursuant to 40 CFR
230.10. Conpliance is determned by the Secretary of the Arny
acting through the Chief of Engineers, and is based upon the
404(b) (1) Cuidelines promul gated by the Adm nistrator of the
USEPA in conjunction wth the USACE

The first Quidelines were issued in 1975 and, pursuant to
t hese Cui delines, the USACE published an interimgui dance manual
entitled "Ecol ogi cal evaluation of proposed di scharge of dredged
or fill material into navigable waters" (USACE 1976). The
anendnents to the CM in 1977 and experience gai ned between 1975
and 1980 led to a revision of these Guidelines. This revision,
at 40 CFR 230, becane a final rule on Decenber 24, 1980.

A key conponent in determ ning conpliance with the
Quidelines is the evaluation and testing procedure for the
mat eri al proposed for discharge pursuant to 40 CFR 230. 60 and
230.61. These procedures had been addressed in the interim
gui dance manual in 1976 and revi sed procedures were provided on
Decenber 24, 1980, as a proposed rule. The final rule specified,
at 40 CFR 230.61, that the chem cal, physical, and bi ol ogi cal
eval uation and testing that were based upon the 1975 Gui del i nes
remain in effect until final rule-making. Although a final rule
has yet to be issued, additional experience gained since 1980 has
indicated that the 1976 manual is in need of revision.

In 1990, the USEPA and USACE began efforts to update the
1976 national guidance nmanual. The updated national manual has
proceeded in parallel with the devel opnent of this regional
gui dance for the Geat Lakes.



1.6 History of Regional Cuidance

The Cui delines and national guidance are general in nature
and | ack sonme of the specificity appropriate for project-specific
eval uations. Under 40 CFR 230.2(c), regional guidance on the
i npl ementati on of 404(b) (1) Guidelines may be devel oped by the
USEPA in conjunction with the USACE. Prior to the devel opnent of
this regi onal guidance nmanual, no previous guidance for testing
dredged material for proposed discharge to the Great Lakes had
been devel oped under this authority.

The USEPA and USACE have used criteria and gui delines based
on the physical and chem cal properties of dredged material to
make deci si ons about discharges to the Great Lakes since the |ate
1960's. The "Jensen criteria" were a list of nunerical |evels
for seven sedi nent physical and chem cal paranmeters to be used in
the eval uation of dredging projects in fresh and mari ne waters.
These criteria were dissem nated by the USEPA Headquarters in
early 1971, prior to the 1972 C ean Water Act.

These "Jensen criteria" were used in the Geat Lakes to
determ ne which dredged material required disposal to a confined
di sposal facility (CDF), constructed under Section 123 of PL
91-611 (Rivers and Harbors and Fl ood Control Act of 1970). These
"criteria" were nodified by Region 5, USEPA, in 1974, all ow ng
for a determ nation based on the collective informati on and not
any single pass-fail nunber. |In 1977, the USEPA, Region 5,
publ i shed "Interimguidelines for the pollutional classification
of Great Lakes harbor sedinments"” (USEPA 1977). These gui delines
expanded the "Jensen criteria"” to a systemfor classifying
sedi nents as non-pol luted, noderately polluted, and heavily
pol | uted based on 19 physical and chem cal paraneters.

In 1982, the Dredging Subcommttee to the Great Lakes \Water
Quality Board of the International Joint Conmm ssion published
"Cuidelines and register for evaluation of G eat Lakes dredging
projects” (1JC 1982). This report presented recomendations for
eval uation of dredged material which were generally consistent
with the 404(b)(1) Cuidelines and USEPA s 1980 proposed testing
procedures. A tiered testing procedure was recommended, utili z-
ing historical information, sedinment chem stry and elutriate
testing, and sedi nent bioassessnent. This report stated that
"standardi zed procedures nust be devel oped for conducting bioas-
says and bi oaccunul ati on studi es" and "neani ngful criteria nust
be adopted to eval uate bi oassay results".

Dredged material evaluations on the Geat Lakes have relied
al nost entirely on sedinent chemcal testing for many years,
| argel y because of the |ack of standardi zed biol ogical testing
procedures or interpretive guidance. The need for regional



gui dance on dredged material evaluation and testing, pursuant to
40 CFR 230.2(c) was identified by the USEPA and USACE. A

USEPA/ USACE t ask group was formed in 1990 to devel op the regiona
gui dance presented in this manual. The nenbers of this task
group are listed in the Acknow edgenents.

1.7 Use of the Manual

This regional testing and eval uati on manual shoul d be used
to supplenent the national testing and eval uati on gui dance in
accordance with the 404(b)(1) Guidelines (40 CFR 230). The user
of this regional guidance should have read and be famliar with
the "Inland Testing Manual " (USEPA/ USACE 1998) and the 404(b) (1)
Quidelines in their entirety.

Applicants for Section 404 permts for proposed di scharges
of dredged material into the United States waters of the G eat
Lakes should consult the appropriate District office of the USACE
before inplenenting the testing procedures described in this
manual .  The USACE District will provide assistance on the
applicability of this manual to the proposed di scharge, the
applicability of any regional or nation-w de general permts, in
| ocating existing data, and other requirenents of the Section 404
process.

Nati on-w de Section 404 permts have been issued for a
limted nunber of specific categories of dredged material and
fill discharges that are simlar in nature and have m ni mal
inpacts (33 CFR 330). The testing requirenents for these
di scharges may differ fromthose described in this manual.

Permt applicants should contact the appropriate USACE District
on the applicability of these nation-wide permts to the proposed
di schar ge.

Conpl i ance with the provisions of Section 404 of the O ean
Wat er Act does not elimnate the need to conmply with the
requi renents of other Federal and State environnental |aws and
regul ati ons.



1.8 Poi nts of Contact for Section 404 permt applications

The Section 404 permt programfor the United States waters
of the Great Lakes is nmanaged by four district offices of the
USACE. The territories of these districts are shown on figure 1.
The mailing addresses, tel ephone and fax nunbers for these
offices are as foll ows:

U.S. Arny Corps of Engineers Portions of the Geat Lakes
Buffalo District, CELRB-COR Basin within New York,
1776 Ni agara Street Pennsyl vani a and Ohi o

Buf fal o, NY 14207-3199
Phone: (716)-879-4330
Fax: (716)-879-4310

U.S. Arny Corps of Engineers Portions of the Great Lakes
Chicago District, CELRC-COR Basin within Illinois

111 North Canal Street

Chi cago, IL 60606-7206

Phone: (312)-353-6400

Fax: (312) - 353- 2141

U.S. Arny Corps of Engineers Portions of the Geat Lakes
Detroit District, CELRE-COL Basin within Indiana and
P. 0. Box 1027 M chi gan

Detroit, M 48231-1027
Phone: (313)-226-2432
Fax:  (313)-226-6763

U.S. Arny Corps of Engineers Portions of the Geat Lakes
St. Paul District, CEMVP-CO R Basin within Wsconsin and
190 5th Street East M nnesot a

St. Paul, MN 55101-1638
Phone: (612)-290-5375
Fax: (612) - 290- 5330
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Section 404(g) of the Clean Water Act allows the USEPA to
transfer a portion of the regulatory programfor Section 404 to a
qualifying State or Indian Tribe. The State or Tribe needs to
have sufficient |egislative and regulatory infrastructure to be
capable of this responsibility. The State or Tribe can assune
Section 404 permtting responsibility for any water that is not
al so a Rivers and Harbor Act Section 10 water based on certain
criteria. The USEPA retains oversight authority, and the USACE
has sone review authority on major permt actions.

The only del egation of Section 404 permtting authority to a
Great Lakes State is with the State of Mchigan. Menoranda of
Agreenment between the State of M chigan and the USEPA and USACE
were signed in 1983 and 1984, respectively. The M chigan
Departnent of Natural Resources (DNR) issues Section 404 permts
for nost interior |akes, streans and isol ated waters, including
wetlands, within the State.

2. TESTI NG APPROACH

The tiered approach to testing used in this manual is
consistent with the national manual (USEPA/ USACE 1994), but
provi des nore detail ed gui dance specifically for the Geat Lakes.
The reader is referred to the national manual for a nore detailed
di scussion of the tiered approach. The tiered testing approach
is consistent with the testing procedures used for ocean di sposal
of dredged material under Section 103 of the Marine Protection,
Research and Sanctuaries Act (MPRSA) (USEPA/ USACE, 1991), and is
al so generally consistent wwth the "Cuidelines for project
eval uati on" devel oped by the International Joint Conm ssion (1JC
1982) .

The objective of the tiered testing approach is to nmake
optimal use of resources in generating the information necessary
to make a contam nant determ nation, using an integrated
chem cal, physical, and biol ogi cal approach. To achieve this
obj ective, the procedures in this nmanual are arranged in a series
of tiers wwth increasing |levels of intensity. The initial tier
uses available information that may be sufficient for conpleting
the evaluation in sonme cases. Evaluation at successive tiers
requires information fromtests of increasing sophistication and
cost .

The basic flow diagramfor the tiered testing procedure is
shown on figure 2. The nost |ogical and cost efficient approach
is toenter Tier 1 and proceed as far as necessary to nmake a
determ nation. There are two possible conclusions that can be
made at each of the first three tiers: 1) available information
is not sufficient to make a contam nant determ nation, or 2)

8



available information is sufficient to nmake a contam nant

determ nation. Were information is sufficient, one of the
followi ng determ nati ons may be reached: a) the proposed

di scharge will not have unsuitabl e, adverse, contam nant-rel ated
i npacts, or b) the proposed discharge will have unsuitabl e,
adverse, contam nant-rel ated inpacts

Evaluate
Existing
Information

Meets
Yes Exclusionary
Criteria

?

No

Info

Yes Sufficient For
Determination

2
|

No

I ' )
Evaluate Evaluate
Potential Water Potential Benthic
Column Impacts Impacts
|
Evaluate Evaluate Evaluate Evaluate
Compliance Weater Column Benthic Benthic
With WQS Toxicity Toxicity Bioaccumulation
Contaminant

Determination

Figure 2. Tiered Testing Flow D agram



Tier 1 conpiles existing information about the potential for
contam nation in the proposed dredged material. D sposal
operations that are excluded fromtesting or have historic data
sufficient for the contam nant determ nation may proceed to a
determ nation without additional testing.

Tier 2 evaluates the potential inpacts of the proposed
di scharge on water colum and benthic environnents using sedi nent
physi cal and chem cal data collected for this tier, and applied
with conputer nodels to project worst-case conditions for water
quality inpacts and bi oaccunul ation. Based on the results of
Tier 2 evaluations, additional testing may be reduced or
el i m nat ed.

Tier 3 evaluates the potential inpacts of the proposed
di scharge on water columm and benthic environnents using
ef fects-based biological testing. This nmanual presents
recomended procedures for biological-effects tests with six
organi sms. These tests have been determ ned to be appropriate
for use in the G eat Lakes Basin.

Tier 4 is only entered if the information provided by Tiers
1 through 3 is not sufficient to nake a contanm nant
determ nation. The procedures used in Tier 4 are keyed to site
specific issues not resolved by the standardi zed procedures of
earlier tiers. It is intended that very few situations wl|l
require a Tier 4 eval uation.

Wth this tiered testing structure, it is not necessary to
obtain data for all tiers to nake a contam nant determ nation
It may al so not be necessary to conduct every test described
within a given tier to have sufficient information for a
determ nation. The underlying philosophy is that only that data
necessary for a determ nation should be acquired.

3. TIER 1
3.1 Purposes

One of the purposes of Tier 1 (figure 3) is to determ ne
whet her a contam nant determ nation can be nmade on the basis of
existing information. The conpilation of existing information
about the dredged material excavation site and proposed di sposal
site will serve as the basis for determning if a decision can be
made wi t hout additional testing.

Anot her purpose of Tier 1 is the identification of the

contam nants of concern, if any, in the dredged material. The
identification of contam nants of concern will help determ ne
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what, if any, testing should be conducted in subsequent tiers.
The initial focus of the Tier 1 evaluation is to obtain

information relevant to sections 230.60 (a), (b), (c), and (d) of

the CGuidelines, and relevant to the potential for

cont am nant - associ ated i npacts fromthe proposed di scharge.

These four sections of the Guidelines define exclusions from

testing. A Tier 1 evaluation should be conpleted even if these

exclusions are not likely to be satisfied, since the information

conpiled will be needed to determ ne which, if any, tests should

be conducted in subsequent tier(s).

Evaluate Existing
Information

Meets Exclusionary
Criteria

No

Information
Sufficient For
Determination

y
Evaluate .
Compliance With K%hg/ z;lrtitt: 2?]
WQS
Figure 3. Tier 1 Flow D agram

3.2 Pl anni ng and Coordi nati on

| nt eragency coordination is essenti al
a 404(b)(1) evaluation and a | egal

11

to the devel opnent of

requi renment under the Nationa



Environnental Policy Act of 1969 (PL 91-190). Such coordination
is critical in the Tier 1 evaluation process, where avail able
informati on nmust be conpiled froma variety of sources.

Eval uators are encouraged to solicit input from other agencies on
data sources, potential contam nants of concern, and proposed
sanpling and testing. Coordination prior to initiation of
sanpling and testing wll reduce the chance of having to repeat
costly procedures and assist in keeping projects on schedul e.

3.3 Conpi | ati on of Avail able Information

A survey of contam nant sources and pat hways shoul d be
conducted for the proposed dredging site. Section 230.60(b) of
the Guidelines lists a nunber of factors that should be
consi dered when eval uating the potential for contam nation at the
dredging site. These factors represent sources of contam nation,
pat hways of contam nant transport, and naturally occurring
subst ances which may be harnful to aquatic biota. |In order to
assess the potential for contam nation at a proposed dredgi ng
site, information on these factors nust be evaluated. A nore
conplete inventory of available information will increase the
I'i kel i hood that decisions concerning the inpacts of dredged
mat eri al may be nmade w thout unnecessary testing.

3.3.1 Cont am nant Sour ces and Pat hways

There are a nunber of potential sources of sedinent
contam nation, both anthropogenic and natural. These sources
i ncl ude:

urban and agricul tural runoff,

sewer overfl ows/ bypassi ng,

i ndustrial and munici pal wastewater discharges,
previ ous dredged or fill material discharges,
landfill | eachate/groundwater discharge,

spills of oil or chem cals,

illegal discharges,

air deposition,

bi ol ogi cal production (detritus), and

m neral deposits.

Di fferent sources and conbi nati ons of sources may contribute
differing types and quantities of contam nants to sedinents. A
matri x of commonly accepted correl ati ons between source types and
specific contamnants is provided in figure 4. This matrix is
not all inclusive and makes no accounting for current pollution
control practices. It should be used as gui dance only.

12
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There are al so a nunber of factors which influence the
pat hways between these contam nant sources and the dredgi ng
and/ or disposal sites. These factors include:

bat hynetry,

- water current patterns,

- wind patterns and | ocal neteorol ogy,
tributary fl ows,

- wat ershed hydrol ogy and | and uses,
sedi nrent and soil types, and
sedi nent deposition rates.

3.3.2 Sources of Information

There is a potentially | arge amount of historical
information rel evant to sources of sedi nent contam nation
avai l abl e from Federal, State and |ocal agencies, as well as in
the open literature. A partial listing of these data sources for
areas of the Great Lakes basin are provided in Appendix C

Sedi ment quality data are routinely collected by the USACE
at many of the authorized navigation projects in the Geat Lakes.
Much of this database is physical and chem cal data with limted
bi ol ogi cal test results. Sedinent data has al so been coll ected
by ot her agencies and investigators. A listing of avail able data
reports is provided in Appendix C.

A nunber of conputer databases are maintained by the USEPA
whi ch contain informati on on known sources of chem cal
contam nation. Most of these databases are nmaintai ned by
regul atory or clean-up prograns such as NPDES and Superfund.
Fact sheets for selected conputer databases, show ng the types of
informati on avail able and how to access the data are provided in
Appendi x C. These dat abases i ncl ude:

STORET (STOrage and RETri eval system,
TRI (Toxic Chem cal Rel ease |Inventory),
PCS (Permt Conpliance Systen),
RCRI S (Resource, Conservation, and Recovery Act
| nformati on Systen),
ESDC (Envi ronnental Sciences Division Cearinghouse),
Ni agara Frontier Program Ofice G S Pilot Project,
GRI DS (Geographi c Resources Information and Data System
R5SI (Region 5 Sedi ment Inventory), and
ot her specialized dat abases.

Ambi ent water quality data are routinely collected by State
resource agencies at a nunber of |ocations throughout the G eat
Lakes and tributaries. These data are commonly reported on an
annual or biennial basis in docunents published by these
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agencies. A listing of these reports and the agency points of
contact is provided in Appendix C

There are 31 Areas of Concern (AOCs) within the United
States portion of the Great Lakes basin identified in the G eat
Lakes Water Quality Agreenent. The |ocations of these ACCs are
listed in Appendix C. State resource agencies are devel opi ng
Renedi al Action Plans (RAPs) for these sites. These RAPs are a
useful source of information about sources of contam nation.

Addi tional information on sources of contami nation in the
Great Lakes is provided in the list of published reports provided
in Appendix C. These publications may be found in many libraries
or through the libraries of sonme agencies. Local and regional
agenci es whi ch should be contacted for nore site specific
i nformation incl ude:

regi onal pl anni ng conm ssi ons,
county and muni ci pal governnents,
port/marina authorities, and
State resource/ survey agenci es.

When utilizing avail able data, the evaluator should consider the
quality of the information and its applicability for making
deci si ons.

3.3.3 Dat a Acqui sition

Wth the proliferation of conputer databases and el ectronic
information capabilities, evaluators nay actually face a problem
of having too nuch data rather than not enough. For exanpl e,
when retrieving data fromthe STORET conputer database, the zone
of inquiry may be defined as a circle with the center at the
dredging site and a variabl e radius, a polygon, or a watershed
boundary. O her databases may retrieve information al ong
political boundaries (county or State). An excessively large
zone of inquiry will often yield an unw el dy anmount of data not
rel evant to the eval uation.

The size of the zone of inquiry should be determ ned using
the information obtai ned about possible routes of contam nant
transport to the dredging and di sposal sites. These routes
shoul d be defined before initiating conputer database searches.
In general, the zone of inquiry for potential sources of sedinent
contam nation should be larger for a dredging site in a tributary
streamthan for a dredging site in the coastal |acustrine area of
a Geat Lake. Sedinents in a riverine setting are nore likely to
have been exposed to sources of contam nants fromdifferent
portions of the watershed, many mles fromthe river channel.
This is especially true for non-point sources of contam nation
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such as urban and agricultural runoff. In contrast, contam nants
from nost sources in the coastal areas away fromtributary
outlets are nore readily dispersed and diluted, and less likely
to inpact nearby sedinents.

The quality of historic data should be assessed to determ ne
its usability. Limted guidance on the quality assessnent of
historic data is provided in Appendix E. In general, the weight
of evidence can only be determ ned by best professional
j udgenent .

3.4 Excl usi ons From Testi ng

Sections 230.60 (a) and (b) state that if an eval uation of
the extraction (dredging) site indicates that the dredged
material is not a "carrier of contam nants”, the determ nation of
the presence or effects of contam nants can be nade w t hout
testing. The Quidelines further states that, "Dredged or fill
material is nost likely to be free fromchem cal, biological, or
ot her pollutants where it is conposed primarily of sand, gravel
and other inert materials."”

The conpilation of existing information described above
(paragraph 3.3) will be used to determne the applicability of
this exclusion. Dredged material that are nost |likely to neet
this exclusion include sedinments fromlocations which are far
removed from nost ant hropogenic activities or sedinents from
dept hs deposited in pre-industrial tines and not exposed to
nodern sources of pollution. However, the potential inpacts from
natural mneral deposits should al so be considered.

Section 230.60 (c) states that testing will not be required
"where the discharge site is adjacent to the excavation site and
subject to the sane sources of contam nants, and naterials at the
two sites are substantially simlar”. This exclusion applies
even if the dredged material is a carrier of contam nants
providing that "dissolved materials and suspended particul ates
can be controlled to prevent carrying pollutants to | ess
cont am nat ed areas".

A | arge nunber of the dredging operations on the G eat Lakes
renove sedi nents fromthe entrances to protected harbors and
marinas along the |akefront. |In nost cases, the material
excavated is fine-grained sand that is transported around the
near shore areas by littoral processes and deposits in
artificially deepened navigation channels. A hypothetical
exanple of this condition is shown on figure 5. In nost cases,
the dredged material are disposed to the open | ake adjacent to
the harbor/marina or onto an adj acent beach.
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Dispos=sal

Area -
Havigation ’ﬁ\
Channel / Dredging Area

Figure 5. Exanpl e Dredgi ng/ Di sposal Scenari o

In this exanple, the dredging site and disposal site are
part of the sane littoral system \ere sedinents at the
dredging site and disposal site are equally exposed to sources of
contam nation and are shown to be physically and chem cally
simlar, such discharges neet the requirenents of the 230.60 (c)
exclusion fromtesting when dredged material pollutants (if any)
can be prevented frombeing transported to | ess contam nated
ar eas.

Limted physical and chem cal testing will generally be
necessary to confirmthat the sedinents fromthe dredging site
and di sposal site are physically and chemcally simlar.

Physical testing usually requires a particle size distribution
(sieve) analysis. Chemcal testing is required for the

contam nants of concern identified in paragraph 3.5. (Quidance on
sedi ment sanpling and anal yses is provided in paragraph 4. 3.

The 230.60(c) exclusion does not apply when the sedinents
fromthe dredgi ng and disposal sites are chemcally or physically

dissimlar. In the exanple shown on figure 6, the tributary may
have exposed the sedinents at the dredging sites to nore sources
of contam nation than the disposal site. It is also possible

that the tributary could cause the sedinents at the dredgi ng
sites to be nore fine-grained than the sedinents at the disposal
site.

Section 230.60 (d) states that testing may not be necessary
with material likely to be a carrier of contamnants if
constraints acceptable to the USACE Di strict Engi neer and USEPA
Regi onal Adm nistrator are available to "reduce contamnation to
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acceptable levels within the disposal site and to prevent
contam nants from being transported beyond the boundaries of the
di sposal site."

Dispos=sal
Area

Havigation
Channel

Figure 6. Exanpl e Dredgi ng/ Di sposal Scenario

Technol ogi es for cappi ng and underwat er contai nnent of
dredged material have been devel oped and practiced on the east
and west coasts for several years (Zeman et al. 1992; Pal erno

1991, 1991b). In addition, treatnent technol ogies for
contam nat ed sedi nents have been eval uated and denonstrated
(Averett et al. 1990; USEPA 1994). 1In order to be subject to an

excl usi on under 230.6(d), the performance and nonitoring

requi renents for these technologies will need to be devel oped by
t he USACE and USEPA on a case-by-case basis. These dredged

mat eri al managenent options are outside the scope of this nanual

3.5 | dentification of Contam nants of Concern

The purpose of identifying contam nants of concern in each
dredged material is to determne paraneters for testing in |later
tiers, if necessary. A contam nant of concern should be
identified on the basis of the follow ng factors:

presence in the dredged nmaterial,

concentration in the dredged material relative to the
concentration in sedinents at the disposal site,

t oxi col ogi cal i nportance,

persistence in the environnent,

propensity to bioaccunmul ate from sedi nents, and

presence on applicable fish consunption advisory.
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To aid in the identification of contam nants of concern for
i ndi vi dual projects, the USEPA and USACE have devel oped the
generic list of contam nants shown on table 1. This list is
applicable to Geat Lakes sedinents, but is not all inclusive.
The |ist was devel oped with consideration of the above factors
using historical sedinent data, known sources of contam nation,
and is generally consistent with the 1JC guidelines (1JC 1982).

Table 1. GCeneric list of physical and chem cal paraneters
for characterizing G eat Lakes sedinents

Arseni c Total organic carbon (TOC

Cadm um Total volatile solids (TVS)

Chrom um Tot al phosphor ous

Copper Amoni a- ni trogen

Lead Tot al petrol eum hydrocar bons ( TPH)
Mer cury Pol ychl ori nat ed bi phenyls (PCBs)
Ni ckel

Zi nc

Rout i ne physical analysis should include grain size and percent
solids. Al chem cal analysis should be reported on a dry
wei ght basi s.

This generic list of contam nants of concern should serve as
a starting place and not necessarily as the final |ist.
I nformation conpiled on a specific project, as described above
(paragraph 3.3) should be used to supplenent or reduce the
chem cal paraneters on the generic list. The reasons for
suppl enmenting or reducing this list should be fully docunented.

As an exanpl e, the contam nant of concern list for a dredged
material |ocated in a river downstream of a steel maki ng plant or
coki ng operation should be expanded to include pol ynucl ear
aromati ¢ hydrocarbons (PAHs), which are comonly associated with
di scharges fromthese industries. For another project, if there
were historical data indicating the absence of nmercury in
sedinents fromthe project and no suspected sources, this
paranmeter should be renoved fromthe list. Wth dredging
projects covering |large areas, it may be possible to have
di fferent contam nants of concern for two or nore portions of the
proposed dredgi ng area.

In situations where there are fish consunption advisori es,
t he responsi bl e bi oaccunul ati ve contam nants that are the source
of the advisory should be considered for the list of contam nants
of concern. A summary of recent State fish advisories and a
listing of State agency contacts is provided in Appendi x C.
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3.6 Cont ami nant Det erm nati on

After consideration of all available information, one of the
followi ng two possible conclusions can be reached at Tier 1

1 - Existing information does not provide a sufficient basis
for maki ng a contam nant determ nation. |In this case,
further evaluation at a higher tier is appropriate.

2 - Existing information does provide a basis for making a
contam nant determnation. In this case, one of the
follow ng three determ nati ons may be reached:

a) The dredged nmaterial neets the exclusion criteria and
no further information on contam nants i s necessary to
determ ne conpliance (except for information necessary
for Section 401 conpliance - see paragraph 4.5.3).

b) The dredged material does not conply with the exclusion
criteria, but the available information is sufficient
to show the naterial is not a carrier of contam nation
to a degree which will cause an unsuitable, adverse

i npact .

c) The dredged nmaterial does not conply with the excl usion
criteria, but the available information is sufficient
to show the naterial is a carrier of contamnation to
a degree which will cause an unsuitable, adverse

i npact .

Sedi nent data may include results fromprevious tiered
anal yses. For many projects, the sane areas are dredged
routinely and discharged to the sane site. In such cases the
results of previous tiered testing may be used to reach a
decision in Tier 1.

For projects with recurring maintenance dredging, a Tier 1
evaluation is not necessarily required for each dredgi ng and
di scharge operation. A conprehensive Tier 1 evaluation should
require only mnor updating on a periodic basis to determne if
additional data or evaluation is necessary. This reevaluation of
the Tier 1 analysis should consist of the collection and
exam nation of available informati on on any changes in
contam nant sources or pathways to the dredging and di scharge
sites. It is recommended that the Tier 1 evaluation be updated
at |l east every three years for frequently dredged projects and
prior to each operation for projects dredged | ess frequently.

I n navigation projects that cover a large area, it is comon
that only selected portions are dredged at any one tine. Wile a
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full Tier 1 evaluation should initially be conducted for the
entire project, a Tier 1 reevaluation and determ nati on of
conpliance may be perfornmed for only a portion of the |arger
navi gation project for individual dredging operations.

At the conpletion of Tier 1, even if a decision is made to
exclude the dredged material fromtesting or that existing
information is sufficient to make a contam nant determ nation
additional testing nay be necessary to obtain a certification of
wat er quality conpliance, as required under Section 401 of the
CWA. Wiile the requirenents for 401 certification are determ ned
by the applicable State agency, the procedures described in
paragraph 4.5 of this manual should address water quality
conpliance. A scenario under which no additional testing may be
necessary for water quality certification is one in which the
dredged material neets exclusion 230.60 (a) and (b) because there
are no contam nants of concern.

3.7 Reporting

Much of the information gathered under Tier 1 will be
condensed in the 404(b)(1) evaluation docunent. Because a
conprehensive Tier 1 evaluation will likely gather far nore
informati on than can be presented in the 404(b) (1) eval uation,
and because of the inportance of the decisions nade at this tier,
it is recomended that this informati on be docunented in
supporting materials and referenced as appropriate in the
404(b) (1) eval uation.

The report of the Tier 1 evaluation should sumrarize the
foll ow ng information:

potential sources of sedinent contam nation identified,
sources of information investigated,

hi storic sedi nent data (physical, chem cal, biological),
contam nant pat hways to dredgi ng and di scharge sites,
reasons for applying exclusions fromtesting,

results of any confirmatory testing,

contam nants of concern |ist,

reasons for the final list of contam nants of concern, and
QA QC docunent ati on supportive of critical data.

Thi s docunentati on shoul d be devel oped into a report that can be
distributed for State and Federal agency review and if necessary,
inserted as an appendix to the 404(b) (1) evaluation public review
docunent. A well docunmented Tier 1 evaluation will expedite
future 404(b) (1) evaluations at the sane project or any new
dredging projects in the vicinity.
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4. TIER 2 - PHYSI CAL AND CHEM CAL TESTI NG
4.1 Purpose

Wthin the tiered structure, the purpose of Tier 2
(figure 7) is to make a contam nant determ nation using dredged
mat eri al physical and chem cal data collected for this tier.
However, not all decisions can be made in this tier. Tier 2
utilizes cal cul ations and/or nodels to predict the potential for
dredged material contam nant inpacts in the water colum and
benthic environnents, and is intended to provide a reliable,
rapid screening tool to determ ne when the nore costly biol ogi cal
testing i s necessary.

There are two situations under which the evaluator wl|
enter Tier 2. The first is having conpleted Tier 1 with
insufficient information to reach a determnation. The second is
having conpleted Tier 1 with sufficient information for a
contam nant determ nation or exclude material fromtesting, but
additional data is necessary for Section 401 certification.

At the present tine, the state-of-the-art of Tier 2
evaluation is rather limted. Qur ability to predict
t oxi col ogi cal and bi oaccumul ati on i npacts based on sedi nent
chem cal data is not sufficient to reach a determ nation in nost
cases. Despite these limtations, Tier 2 wll provide
i nformati on necessary to determ ne water quality conpliance for
Section 401 and may reduce the scope of future testing.

4.2 Pl anni ng and Coordi nati on

The purpose of sedinent sanpling and analysis in Tier 2 is
to obtain the necessary physical, chemcal and elutriate data for
eval uating potential water columm and benthic inpacts from
sedi ment contam nants with the screening nethods of this tier.
The existing information conpiled in Tier 1 (paragraph 3.3) is
the logical starting point for planning a sedinment sanpling and
testing program This information should, in nost cases, be
adequate to determ ne the scope of sedi nent sanpling and
anal ysis. The contam nant of concern |ist developed in Tier 1
identifies the chem cal paraneters for anal yses.

It is possible to conduct sedi nent sanpling and anal ysis for
Tier 1 (confirmatory testing only), for Tier 2 (physical and
chem cal testing), for Section 401 conpliance, and Tier 3
(biological testing) as either separate or conbined activities.
The costs of multiple sedinent sanpling events, allowable sanple
hol ding tinmes, and project tinme and funding constraints should be
consi dered when devel opi ng a sanpling and anal ysis pl an.
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Figure 7. Tier 2 Flow D agram

Because of the [imtations in the ability to reach a
decision at Tier 2, it is possible to go directly to Tier 3
testing to develop the informati on necessary for a contamnm nant
determ nation. However, the cost of biological testing in Tier 3
will be a major constraint in the nunber of sanples collected.
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In order to keep these costs in line, while collecting sanpl es
that are representative, physical and chem cal data of the type
used in Tier 2 may al so be needed to develop the framework for a
sanpling design in Tier 3. Cuidance on the sanpling design is
provi ded i n Appendi x D.

Were practicable, it is recommended that a witten plan for
sedi nent sanpling and anal yses be prepared and provided to the
appropriate Federal and State agencies for coordination prior to
sanpling. The Tier 1 evaluation would be a |logical attachnent to
the sanpling and anal ysis plan for agency review and comrent.
This coordination wll reduce the chance of having to repeat
costly procedures and assist in keeping projects on schedul e.

4.3 Sedi nent Sanpling and Anal yses
4.3.1 Sanpl i ng Met hods and Locati ons

Det ai | ed gui dance on accept abl e sedi nent sanpling nethods
and procedures is provided in Appendix D. Included in this
appendi x are informati on on acceptabl e sedi nent collection and
handl i ng procedures. Also included is guidance on how to plan
and execute a sanpling program Sedi nent sanpling plans are so
site specific that guidance on the nunber, type, and | ocation of
sanples is necessarily quite general.

A sedi nent sanpling programfor a 404(b)(1) eval uation
shoul d coll ect sanples that are representative of the materials
to be dredged, and the sedinents at the disposal site. The
sanpling results will be used to determne if all or part of the
dredged material for a proposed project are suitable for open

wat er disposal. The historical information collected in Tier 1
shoul d be used in the fornulation of the sedi nent sanpling
program This will focus resources on data gaps and m nim ze

redundant data coll ecti on.

In any sanpling program a finite nunber of sanples are used
to represent sonme |arger area or volunme, possibly with sonme
consideration of tine. Factors that should be considered in
sel ecting the nunber, type and | ocations of sedinent sanples
i ncl ude:

distribution of sedinents to be dredged,
known or suspected contam nant distribution,
dr edgi ng net hods, and

tests to be perforned.

The distribution of dredged material may be known from

bat hynmetri ¢ soundi ngs or previous dredging records. The
di stribution of sedinent contam nants can be estinmated based on
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hi storical data and/or information about contam nant sources and
pat hways developed in Tier 1. Wthin a single project, dredged
material fromdifferent areas may have differing | evels of
contam nation, and may have differing disposal requirenents.
Sanpling plans for these dredging sites should be designed to
accommodate irregul ar dredged material distributions, with a
contam nant and/or volune bias. Gids and other statistically
derived sanpling plans are often not useful in these
appl i cations.

The approach used to collect representative sanples of the
dredged material may differ fromthat used to coll ect
representative sanples fromthe disposal site. The dredged
material is a 3-dinensional mass of sedinents to be excavat ed.
The di sposal site is a 2-dinmensional area which will becone
covered by a new surface as the dredged material are discharged.
Sanpl es collected at the disposal site therefore need only
represent the surficical sedinents.

The dredgi ng nmet hod should al so be considered in the
sanpling design. It is inpractical to define lateral or vertica
di stributions of sedinent contam nation that are beyond the
preci sion of anticipated dredgi ng equi pnrent and operati onal
constraints. For exanple, vertical sub-sanpling at increnents
| ess than two feet is not recormmended because of the |limtations
of dredgi ng accuracy.

The types of analyses to be perfornmed on the sedinents are
anot her factor in the sanpling program Sone tests require |arge
vol unes of sanple, which may limt sanpling equi pnment sel ection.
Finally, the costs of |aboratory analysis is often an overriding
practical consideration Iimting the nunber of sanples collected.

4.3.2 Di sposal Site Sanple Sel ection

Section 404(b)(1) Guidelines (1976) direct that contam nant
determ nati ons be nmade by conparing the dredged material to the
sedi nents at the disposal site. For purposes of a dredged
mat eri al discharge permt, the disposal site is typically defined
by a "box" on a map, outlining an area where dredged material are
to be placed by a barge, pipeline or other nmethod. At a non-

di spersive site, dredged material remain within the "box,"
typically form ng a nound.

This concept of a "boxed" disposal site is limted in the
G eat Lakes, where the mpjority of dredged material disposal
sites reqgul ated under Section 404 are in shallow waters with
hi ghly di spersive currents and wave energies. In these
conditions, dredged material do not form nounds, but are rapidly
di spersed over areas several times as large as the original "box"
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wi thin days, weeks, or nonths. Because of the dispersive nature
of nost Great Lakes dredged nmaterial disposal sites, regional

gui dance is presented here for selecting the sedinent for testing
that best reflects the disposal site. This may include

coll ection of sanples that are physically outside the "box".

Di sposal site sedinent is taken froma | ocation chosen to
serve as the point of conparison for potential contam nant
effects of the proposed dredged material. The sanple should
reflect the conditions at the disposal site, with the foll ow ng
consi derati ons:

physical simlarity to dredged materi al ;
proximty to sources of contam nation; and
proximty to disposal site "box".

The selection of a disposal site sedinent may be conplicated
where these considerations are conflicting.

Differences in grain sizes of sedinents can affect organi snms
used in toxicity or bioaccunulation tests, and may confound the
interpretation of contam nant effects. To the extent possible,
the organi sns recomended in this manual for Tier 3 benthic
toxicity and bi oaccunul ati on tests were sel ected because of their
tolerance for a wi de range of sedi nent physical properties.
Nonet hel ess, the ideal disposal site sedinment is physically
simlar to the dredged material so that the potential effects of
grain size variations are m nim zed.

Were the dredged material and the sedinents at the di sposal
site are physically dissimlar, it may be appropriate to consider
nearby areas for a sedinent sanple that is nore physically
simlar to the dredged material, while also reflecting the
contam nant-rel ated conditions at the disposal site. For
exanpl e, many di spersive di sposal sites have coarse grained
sedinment. |If the dredged material are nore fine-grained, it is
likely they would not remain within the disposal site "box" for
very long. Sedinents froma nearby, |ess dispersive area, if
avai |l abl e, m ght be nore coarse grained and better match the
particle size characteristics of the dredged material nore
closely. The fine grained dredged material are also nore |ikely
to have a higher residence tine in such areas than within the
di spersive "box".

The second consideration is intended to di scourage the use
of a disposal site sedinent that has been contam nated to a
substanti al degree by sources other than dredged naterial. The
sel ection of a disposal site sedinent fromareas of |ocalized
contam nation, such as fromspills or point discharges, in order
to bias the dredged material evaluation is not acceptable.
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However, few areas of the G eat Lakes are w thout any

contam nation, and sone |large areas, particularly those near
maj or tributaries, do have sedinents with appreciable |evels of
background contam nation. Background contam nation that reflects
the conditions of a |arge area, including the disposal site
"box", is not an appropriate rationale for dism ssing a disposal
site sediment fromuse in the dredged material eval uation.

The | ast consideration of the disposal site sanple selection
is that the disposal site sedinent be collected fromw thin or as
close as practicable to the disposal site "box". |If the disposal
site has never been used for dredged material disposal, the
sanpl e for conparison should, allow ng for the other
considerations, be collected fromwithin the "box". If it is
necessary to nove outside the "box" to get a suitable sanple, the
di stance should be kept to a mninumto best reflect the
contam nant conditions of the disposal site. The maximm
di stance for a disposal site sanple would be that which dredged
mat erial m ght be transported by normal currents or wave energies
in 5-21 days (the duration of bioassay tests).

Beach nourishnment, the placenent of dredged material above
the high water line, is a common disposal practice in the Geat
Lakes. The runoff of return water from such di sposal operations
to the adjacent |ake or river is a 404 discharge. The water that
receives this runoff is the disposal site, and the disposal site
sedi ment selected fromthis site. However, dredged material that
is suitable for beach nourishnment typically neets the excl usions
fromtesting.

Addi tional guidance on the selection of a disposal site
sedi nent sanple is provided in Appendix D. The rationale for
sanple site selection should be docunented in the 404(b) (1)
eval uati on.

4.3.3 Physi cal and Chem cal Anal yses

Gui dance on | aboratory procedures for physical and chem cal
anal ysis of sedinents is provided in Appendix F. Included in
this appendi x are acceptabl e procedures for | aboratory anal ysis
of the nore conmmon sedi nent contam nants on the G eat Lakes.
These procedures were determned to be suitable for achieving
detection limts bel ow anbient |evels for these sedinent
contam nants. Any variation fromthese procedures should be
coordinated with the USACE Di strict and USEPA Regi on.

Al so included in Appendi x F are the accepted procedures for
the preparation and chem cal analysis of an elutriate. The
elutriate test (USACE 1976) is a procedure devel oped to sinulate
the rel ease of dissolved contam nants froma hydraulic dredged
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di sposal operation in open waters, and may be consi dered a worst
case analysis for the rel ease of dissolved contam nants froma
mechani cal dredged di sposal operation. The elutriate test is
used to evaluate water quality conpliance for Section 401
certification (see paragraph 4.5.3). Elutriate concentrations
shoul d be reduced to reflect dilution resulting fromm xing and
di spersion at the proposed disposal site.

4.3.4 Qual ity Assurance

Quality assurance (QA) is a critical element within any
404(b) (1) contam nant evaluation. The inportance of QA is not
limted to the | aboratory, but extends throughout the eval uation.
Ceneral QA guidance and the data quality objectives (DQ0s) for
Great Lakes dredged material testing and evaluation is provided
in Appendix E. Mre specific quality control (QC) guidance for
dredged material sanpling and handling is provided in Appendi x D
M ni mum QC requirenents for anal ytical procedures are provided in
Appendi x F for chem cal and physical anal yses.

4.4 Benthic |Inpact Eval uations

One objective of the Tier 2 benthic evaluation is to
determne if dredged material contam nants have the potential to
cause an unaccept abl e adverse i npact on benthic organi sns, or on
ot her aquatic organisns through bi oaccunulation. This tier uses
sedi ment chem cal data with cal cul ations and/or nodels to predict
potential benthic and bioaccunul ation inpacts. The current
state-of-the-art will allowonly a partial resolution of this
obj ecti ve.

4.4.1 Potenti al for Bi oaccumul ati on

Bi oaccunul ation is the uptake and retention of contam nants
by organisns. |In aquatic systens, sedinment contam nants nay
bi oaccunul ate to | evel s having ecol ogi cal and human heal th
consequences. Sone non-pol ar organic contam nants and a few
nmetal s have been found at elevated levels in the tissues of fish
and ot her organisns, resulting in consunption advisories. Not
all sedinent contam nants will bioaccunul ate. Sone are readily
nmet abol i zed, or degraded, within the organisms body. Qhers are
sinply not taken up. A listing of Geat Lakes critical
pol I utants, many of which are bioaccunulative is provided in
Appendi x C.

The follow ng factors should be considered to determ ne which

(1f any) contam nants shoul d be eval uated for bioaccunul ation
potenti al :
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presence in the dredged nmaterial,
propensity to bioaccunmul ate from sedi nents, and
presence on applicable fish consunption advisories.

A list of potentially bioaccunulative contam nants should be a
subset of the contam nants of concern |ist developed in Tier 1

Thi s manual provides a procedure to estimate the potenti al
for bioaccunul ation of certain sedinment contam nants. Using this
procedure, it is possible to determne if bioaccunulation testing
IS necessary in Tier 3.

4.4.1.1 Theoretical Bioaccunul ation Potential (TBP)

TBP anal ysis was devel oped by MFarland (1984), based upon
the | aboratory work of Konemann and Van Leeuwen (1980) and
Kari ckhoff (1981), and the results of later field studies. TBP
utilizes the follow ng equilibriumpartitioning theory-based
al gorithm

[ TBP = pf ( C / TOC) L ]
wher e:
pf = preference factor (a constant set to = 4.0)

C, = the concentration of non-polar organic chemcal in
the dredged material or disposal site sedinent,
usual |y expressed as dry weight nmg/ kg (ppm

TOC = total organic carbon content of the dredged
mat eri al or disposal site sedinment usually
expressed as a dry wei ght decimal fraction
(i.e., 2% = 0.02)

L = organismlipid content usually expressed as a
deci mal (wet weight fraction (i.e., 3% = 0.03)

TBP = wet weight of contam nant concentration in fish
or organismtissue in ng/kg (ppm.

This al gorithmuses the associ ati on between many non-pol ar
organi ¢ contam nants and non-pol ar organic matrices in sedinents
and biota, known as equilibriumpartitioning. In an idealized,
cl osed system conposed of sedinent, organi sns and water, the
non- pol ar organi ¢ contam nants held by the sedinent TOC wi ||
partition over tinme into the |ipid conpartnment of organisns. At
equi librium the non-polar organic contam nants wl |l
preferentially reside in the organismlipid. The preference
factor setting at 4.0 is based upon the results of |aboratory and
field studies.
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To performa TBP eval uation, the evaluator nmust obtain data
on the concentrations of non-polar organic contam nants and TOC
in the proposed dredged material and disposal site material, as
di scussed in paragraph 4.4.1.1. The lipid content of the
sel ected target organisn(s) can be obtained fromliterature
val ues or direct neasurenents. A listing of ranges of lipid
content typically found in a variety of Geat Lakes aquatic
organisns is provided in Appendix C. Target organisns for TBP
anal ysis may be sel ected because of their econom c and/or
ecol ogical inportance. Lipid levels of specific organisns
(species) may vary widely with sex, age classes, size classes,
and regi onal popul ations.

Usi ng the above formula, and the data collected, the TBP may
be cal cul ated for every conbi nation of sedinent and target
organi sm For exanple, a sediment with 2 ng/Kg dry wei ght PCBs
and 3% TOC has the potential to cause a fish with 6% lipid to
have a PCB body burden of 16 ng/Kg wet weight.

TBP represents a theoretical condition of equilibrium which
is rarely present in the field. This condition is nost closely
met by organisnms that have constant, direct contact with the
sedi nment, such as a burrowing worm The use of TBP to predict
bi oaccunul ati on from sedi nent in nore nobile organi sns, such as
mgratory fish, can be conplicated by a nunber of factors. At
this time, TBP should only be considered a worst-case estimte of
potential bioaccunulation in fish.

The TBP for the proposed dredged material should be
interpreted by conparison to the TBP of the disposal site
material. |If the TBP of the dredged material is not greater than
that of the disposal site, no bioaccunul ation testing for
non-pol ar organi c contam nants may be necessary. For any
non- pol ar organi ¢ contam nant having a consunption advisory, the
TBP for the appropriate species and size/age classes listed
shoul d be eval uat ed.

The TBP algorithmis not suitable for sedinments with TOCs of
less than 0.5% |If the dredged material or disposal site
sedi ment contain less than 0.5% TOC, the potential for
bi oaccunul ati on shoul d be presuned where the concentrations of
hydr ophobi ¢ contam nant(s) in the dredged material are greater
t han di sposal site sedinent. Under these circunstances,
bi oaccunul ation testing in Tier 3 would be warranted. The
necessity for bioaccurmul ation testing for other circunstances
where TOC is | ess than 0.5% should be determ ned on a
case-by-case basis.
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4.4.1.2 Bi oaccunul ati on Potential of Other Contam nants

Asi de fromthe non-polar organic contam nants, only a
[imted nunber of other contam nants have been shown to
bi oaccunul ate from sedi nents to aquatic organi sns. For other
bi oaccunul ati ve contam nants, there are no well established
rel ati onshi ps between concentrations in sedi nent and organi sm
ti ssues. The need for bioaccunmulation testing for these
contam nants nmay be determ ned based upon the conpari son of the
contam nant concentrations in the dredged material and di sposal
site sedinent, taking into consideration any consunption
advi sori es.

Future research may result in chem cal relationships and
predictive tools, simlar to TBP, for other classes of sedi nent
cont am nant s.

4.4 .2 Benthic Toxicity

Procedures for predicting the toxicological response of
bent hi ¢ organi sns to dredged material contam nants based on
chem cal data are not available. Potential applications of
national sedinment criteria are discussed in paragraph 4.6.

4.5 Water Colum | npact Eval uations

Anot her objective of the Tier 2 evaluation is to determ ne
if the dredged nmaterial contam nants will cause an unacceptabl e
adverse inpact on organisns within the water columm and conply
wi th applicable water quality standards, using chem cal data.
The state-of-the-art will allow only a partial resolution of
wat er col um bi ol ogi cal inpacts, but will provide sufficient
information to address water quality conpliance.

4.5.1 Water Quality Screening

There are two approaches used in Tier 2 to evaluate the
potential inpacts of a dredged material discharge on water
quality. The first approach enploys a water quality screening
nodel to assess the conservative, worst-case water quality
i npacts of the proposed discharge. This nodel assunes 100
percent rel ease of sedi nent-bound contam nation into the water
colum, and cal cul ates the concentrations of contam nants at the
di sposal site, allowing for mxing. The second approach utilizes
the results of sedinent elutriate anal yses together with the
m xi ng zone nodel .

I f bul k chem cal data representative of the proposed dredged

material is available, it is recommended that the first approach
be used. If the results with the screening nodel show that using
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wor st - case assunptions, the discharge woul d not exceed State
water quality standards, no elutriate testing should be
necessary. |If the results of the screening nodel indicate the
potential for exceeding State water quality standards, or if no
bul k chem cal data is available, the elutriate tests should be
performed to determ ne conpliance with State water quality

st andar ds.

The conmputer nodel used in Tier 2 for the evaluation of
water quality is a part of a collection of conputer nodels naned
Aut omat ed Dredgi ng Di sposal Alternatives Managenent System
(ADDAMS) . Fl oppy discs with the ADDAMS nodel, and ful
docunentation are provided in the "Inland Testi ng Manual "

(USEPA/ USACE, 1998). The nodule of ADDAMS utilized in the Tier 2
anal ysis is STFATE (Short Term FATE). This nodul e was devel oped
for predicting the concentration of dredged material contam nants
within a specified mxing zone. It can also determ ne the size
of a m xing zone necessary to neet a specified standard. STFATE
was devel oped for simulating disposal froma barge, scow or
hopper in relatively deep water. Mdels for sinulating disposal
in shallow water (<15 feet) and beach nourishnent are in

devel opnent .

The i npacts of a dredged or fill discharge are quite
different fromthose of a permanent, wastewater point-source
di scharge. Dredged material discharges have not been regul ated
under the National Pollutant D scharge Elimnation System ( NPDES)
of Section 402 of the Cean Water Act. For these reasons, the
eval uation of a m xing zone for a dredged or fill materi al
di scharge is generally nore conpl ex, requiring consideration of
addi tional factors beyond those used for NPDES m xi ng zone
eval uations. The ADDAMS nodul es were devel oped for this nore
conpl ex eval uati on.

Part 230.11(f) of the Guidelines states that, "The m xi ng
zone shall be confined to the small est practicable zone within
each specified disposal site that is consistent wwth the type of
di spersion determned to be appropriate by the application of
these Guidelines.” The follow ng factors should be considered in
determ ning the acceptability of a proposed m xi ng zone:

depth of water;

current velocity, direction, and variability;

degree of turbul ence;

stratification attributable to causes such as
obstructions, salinity or density profiles;

di scharge vessel speed and direction, if appropriate;

rate of discharge;

anbi ent concentration of constituents of interest;

dredged material characteristics, particularly
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concentrations of constituents, anount of material,
type of material (sand, silt, clay, etc.) and
settling velocities;

nunber of discharge actions per unit of tine, and;

ot her factors of the disposal site that effects

the rates and patterns of m xing.

In order to run the nodel, the eval uator nust obtain
i nformati on about the disposal site necessary to address the
above m xing zone factors, as well as data on the dredged
material (bulk chem stry, solid content, void ratio, specific
gravity). For the application with sedi nent bul k chem stry
(step 1), the nodel need only be run for the contam nant of
concern that requires the greatest anount of dilution to neet

applicable State water quality standards. |If this contamnant is
shown by the nodel analysis to neet the State standards, all of
the other contam nants would require less dilution and wll also

nmeet acceptabl e concentrations within the m xi ng zone.

If the application of the nodel with bul k chem cal data
shows potential exceedance of State water quality standards
outside the m xing zone, the nodel should be rerun using
elutriate data. |If the results still exceed applicabl e standards
outside the m xing zone, alternative disposal nethods or
managenent neasures shoul d be consi der ed.

4.5.2 Water Columm Toxicity

Procedures for predicting the toxicological response of
wat er columm organisns to dredged material contam nants based on
sedi ment bul k chem cal data are not available. Most applicable
State water quality standards are derived fromaquatic toxicity
or human health data in conjunction with other factors. |n sone
cases, State standards are specifically linked to aquatic
toxicity tests. Water quality screening that denonstrates
conpliance wth applicable water quality standards may therefore
address water colum toxicity concerns. However, the potenti al
for interactive (i.e. synergistic, antagonistic) effects of
contam nants on aquatic toxicity wll necessitate that Tier 3
testing be conducted for nost dredged material with nore than a
si ngl e contam nant of concern.

4.5.3 Section 401 Certification

Section 401 of the Cean Water Act requires that any
applicant for a 404 permt nust provide the permtting agency a
certification fromthe State that the discharge conplies with
applicable State water quality standards. Part 230.10 (a)(5)(b)
of the Guidelines states that, "No discharge of dredged or fill
material shall be permtted if it: (1) Causes or contributes,
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after consideration of disposal site dilution and dispersion, to
viol ations of any applicable State quality standards”.

Section 401 certification is wholly the responsibility of
the States. Sone States have codified specific testing
procedures and requirenents for making Section 401 certification
determ nations, but nost have not. The testing and eval uation
procedures presented in this manual address all aspects of water
quality inpacts fromdredged material discharges, and shoul d be
sufficient for a Section 401 deci sion.

A letter requesting 401 certification, together with
informati on and data denonstrating conpliance with State water
quality standards will be sent by the USACE District Engineer to
the appropriate State agency at the earliest practicable tine.
The USACE Final Rule for Operation and Mi ntenance of Arny Corps
of Engineers Cvil Wrks Projects Involving the D scharge of
Dredged Material into Waters of the U S. or Ccean Waters (33 CFR
Parts 209, 335, 336, 337, and 338) provides tinmefranes for 401
certification. The USACE w Il assunme the State has wai ved 401
certification if the State agency does not respond in a tinely
manner .

I f the m xing zone determ ned in accordance with Part
230.11(f) of the Guidelines is substantially different fromthe
m xi ng zone defined by the State 401 authority, the eval uator
shoul d reconcile the differences in coordination with the State,
USACE and USEPA.

4.6 Contam nant Determ nation

After consideration of all available information, one of the
follow ng two possible conclusions can be reached at Tier 2:

1 - Existing information does not provide a sufficient basis
for maki ng a contam nant determ nation. |In this case,
further evaluation at Tier 3 is appropriate.

2 - Existing information does provide a basis for making a
contam nant determnation. |In this case, one of the

follow ng two determ nations can be reached:

a) The proposed dredged nmaterial discharge will not cause
unsui tabl e, adverse, contam nant-related inpacts.

b) The proposed dredged material discharge will cause
unsui tabl e, adverse, contam nant-related inpacts.

The current state-of-the-art will provide adequate
information for a contan nant determ nation at the end of Tier 2
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inonly a limted nunber of situations. |f the only cause for
proceeding into Tier 2 was the presence of a single contam nant,
of which the toxicology and bi oaccunul ati on potential are well
understood, a determ nation may be conpleted in Tier 2. In
addition, if Tier 2 testing was perforned solely for determ ning
401 conpliance, a determ nation nay be conpl eted here.

When (and if) national sedinent quality criteria (SQC) are
devel oped, they nay be applied in Tier 2. However, the
application of nunerical SQC woul d probably not address potenti al
interactive effects of contam nants for which additional testing
may be necessary.

4.7 Reporting

I nformati on gathered under Tier 1 and Tier 2 nust be
summari zed and condensed in the 404(b)(1) eval uation docunent.
Because a conprehensive tiered evaluation will likely gather far
nore information than can be presented in the 404(b) (1)
eval uation, and because of the inportance of the decisions made
at this tier, it is recoomended that this information be
docunented and filed as a backup to the 404(b) (1) eval uation.
Thi s docunentati on shoul d be devel oped into a report that can be
distributed for State and Federal agency review and if necessary,
inserted as an appendix to the 404(b) (1) evaluation public review
docunent .

A sunmary of the results fromTier 2 analysis should include
the followng, along with the sunmary of results devel oped from
the Tier 1 analysis discussed above in paragraph 3.7:

sanpling results of sedinent bulk chem stry and physi cal
testing program

QA QC docunent ati on

- wat er columm inpact eval uations (where appropriate),

i ncluding; water quality screen/nodel results, or
elutriate/nodel results, m xing zone determ nation, and;

bent hi ¢ i npact eval uations (where appropriate),
including; list of potentially bioaccunulative
contam nants, TBP cal culation results, and eval uati on of
non- hydr ophobi ¢, bi oaccumul ati ve contam nants.

5. TIER 3 - BI OLOG CAL TESTI NG
5.1 Pur pose
The purpose of Tier 3 is to nmake contam nant determ nations

t hrough the use of effects-based biological tests (figure 8). It
is anticipated that the vast majority of contam nant
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determ nations will be reached at Tier 1 or Tier 3. As outlined
in Tier 1, dredged material which are not a carrier of

contam nants, which satisfy the exclusions fromtesting, or which
have sufficient historical data will require no additional
testing for a determ nation.

Tier 1/2
Evaluate Evaluate
Water Column Benthie
Impacts Impacts
Water Column Benthic Benthie
Toxicity Toxicity BioAccumulation
Tests Tests Tests

Information
Sufficient for
Determination

Unsuitable No Unsuitable
Contaminant- Contaminant- Tier 4
related related
Impacts Impacts

Figure 8. Tier 3 Flow D agram

In Tier 2, it was intended that a determ nati on be made
usi ng sedi nent physical and chem cal data al one. However, there
are relatively few biological effects that can be correlated with
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specific contam nants in sedinments. |In addition, sedinents
typically contain conplex m xtures of contam nants and the
interactive effects of these contam nants on bi ol ogi cal organi sns
cannot yet be predicted based upon physical and chem cal data
alone. As aresult, there are very few situations where a
determ nation can be reached in Tier 2.

Appendi x G presents six effects-based biological tests for
dredged material evaluation. Potential water colum and benthic
i npacts of the discharge of dredged material are eval uated
through Tier 3 biological tests. It is expected that the
conpletion of these tests will result in information sufficient
for maki ng a contam nant determ nation. Only in unusual cases
shoul d further testing in Tier 4 testing be necessary.

5.2 Pl anni ng and Coordi nati on

Pl anni ng and coordination is needed in all stages of a
404(b) (1) evaluation, but the need is especially critical in Tier
3 because of the high costs of biological effects testing. For
nmost dredgi ng projects, these high costs will necessitate that
each sanple represent a larger portion (e.g., managenent unit) of
the area to be dredged. Coordination with other agencies
conducted in earlier tiers should be continued in Tier 3. A
witten plan for sedi nent sanpling and anal yses shoul d be
prepared and provided to the appropriate Federal and State
agencies for coordination prior to sanpling.

5.3 Sedi nent Sanpling and Anal ysis
5.3.1 Sedinment Sanpling

Det ai | ed gui dance on accept abl e sedi nent sanpling nethods
and procedures is provided in Appendix D. Included in this
appendi x are informati on on acceptabl e sedi nent collection and
handl i ng procedures. Also included is guidance on how to plan
and execute a sanpling program Sedi nent sanpling plans are so
site specific that guidance on the nunber, type, and | ocation of
sanples is necessarily quite general. The guidance provided in
paragraph 4.3 is generally applicable to Tier 3 sanpling.

Because of the [imtations of Tier 2 in reaching a
contam nant determ nation without further testing, the eval uator
may decide to collect data for Tier 2 and Tier 3 at the sane
time. This may be appropriate where Tier 1 has yielded an
ext ensi ve anount of information about the physical and chem cal

properties of the dredged material and their distribution. If
there is very imted informati on about the physical and chem cal
nature of the dredged material, it is recoomended that a Tier 2

eval uation be conpleted before proceeding with Tier 3 sanpling.
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Because of the cost of effects-based testing and the vol une
of dredged material sanple needed for a suite of tests, the total
nunber of sanples tested in Tier 3 will generally be nuch fewer
than in Tier 2. As aresult, the dredging site nust be divided
i nto subareas, or "managenent units". The test results froma
single sanple (or conposite) are used to nake a determ nation
about the contam nants in each managenent unit.

It is possible to have different results for different
sanples froma single dredging project. The managenent unit
concept was devel oped for this condition. The contanm nant
determ nation for a single dredging project conposed of several
managenent units may be that one area is acceptable for open
wat er di sposal, another area is unacceptable, and a third has an
i nconcl usive determnation after Tier 3.

The del i neation of management units for a proposed dredging
project is an inportant step, and should be made through
consi deration of:

information from Tier 1 evaluation,
data fromTier 2 testing (if available), and
proposed dredgi ng and di sposal net hod.

Wil e the Iinkages between physical/chem cal characteristics of
sedi nents and bi ol ogical effects are not well understood, the
physi cal and chem cal honpbgeneity of dredged material in a
specific area of a river or harbor is considered appropriate
rational e for managenent unit delineation. The sedinents within
a managenent unit will typically be dredged and di sposed within a
[imted tinmeframe, m xed and honogeni zed to sone degree during
handling, and will likely be disposed in the sane portion of the
di sposal site.

5.3.2 Effects-Based Tests

Ef f ect s-based bi ol ogical tests are | aboratory procedures in
whi ch organi sns are exposed to a contam nated nedium Mst of
the water quality standards and criteria for specific
contam nants were devel oped from effects-based tests. These
types of tests used direct exposures of organisns to known |evels
of a single contamnant. Exanple of test exposures include a
nmouse fed a contamnant inits food, or a fish placed in a tank
with the contam nant dissolved in its water. The bi ol ogi cal
ef fects which may be neasured by such tests include nortality
(death) of the organism growh, reproduction, and others.

A nunber of nethodol ogies for the bioassessnment of

freshwat er sedi nents have been devel oped (Dillon and G bson,
1990; Dillon and G bson, 1986). Sone of the existing

38



met hodol ogi es were devel oped to neasure biol ogical effects
related to specific contam nants. Sonme were designed to simulate
speci fic exposure conditions. Mst are tests intended to neasure
the response of a sensitive organismto a m xture of sedi nment
cont am nants.

The type of organi sm exposure nedia, exposure conditions,
and neasured effects or end-points are all specific to the
guestions being addressed. In the context of a 404(b)(1)
eval uation, the question being asked is not what inpacts the
sedi nent contam nants are having in-place, but what inpacts they
woul d have if the sedi nents were dredged and di scharged sonmewhere
el se.

Bi ol ogi cal -effects tests for dredged material testing and
eval uation nust represent the physical and chem cal conditions of
cont am nant exposure during dredged material disposal. For a
404(b) (1) evaluation, there are tw exposure conditions to be
tested; water colum and benthic. The water colum exposure is
directed at the inpacts of contam nants released into the water
fromdredged material as they are discharged and settle to the
bottom The benthic exposure is directed at the inpacts of
contam nants in the dredged material after they have deposited on
the bottom at the disposal site.

For this manual, the USEPA and USACE have devel oped si x
ef fect s-based bi ol ogical tests for dredged material eval uation.
Three of the tests developed for this manual are water colum
tests, which utilize sedinment elutriate preparations. The other
three are benthic tests, which utilize whole sedinent as test
medi a. Conplete nethodol ogies for the six tests are provided in
Appendi x G The six biotests are summari zed on table 2.

These six test organisns were selected for a nunber of
reasons. All are easily cultured and handled in a | aboratory
setting, and are relevant froman ecol ogi cal standpoint. The
three species for the water colum (elutriate) tests (Daphnia
magna, Ceriodaphni a dubia (which are both cl adocerans), and
Pi mephal es pronel as (fathead m nnow) have been used extensively
in the NPDES permtting program These three species are
relatively sensitive to a variety of contam nants, and standard
test nmethods are available for both short-termand | ong-term
exposures with these organi sms (USEPA 1989, 1991). Wth a few
nmodi fi cations, these nmethods have been adapted for dredged
material elutriate testing (Appendix Q.

The m dge Chirononus tentans and the anphi pod Hyalella
azteca are used to estimate the toxicity of solid phase dredged
material. Both species have been wi dely used for sedinent
assessnments, and standard test nethods devel oped (ASTM 1992,
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Ankl ey et al. 1993). W recommend that both species be tested in
routi ne dredged material assessnents, as they vary in their
sensitivity to different contam nants, e.g., H azteca is quite
sensitive to netals, while C. tentans tends to be nore sensitive
to pesticides.

Tabl e 2. Ef f ect s- based biol ogical tests
Speci es Test Endpoi nt (s) Test
Type! Dur ati on
(days)?
Daphni a magna E Survi val / Survi val and 2/ 21
reproduction
Ceri odaphni a dubi a E Survi val / Survi val and 217
Repr oducti on
Pi mephal es pronel as E Survival / Survi val and G ow h a/ 7
Chi rononus tentans S Survival and G ow h 10
Hyal el | a azteca S Survival and Grow h 10
Lunbri cul us vari egat us S Bi oaccunul ati on 28

L' Elutriate (E) or solid phase (S)
2 Only short-termtests recomended for Tier 3 application.

The ol i gochaete Lunbriculus variegatus is used to assess the
potenti al bioaccumul ati on of contam nants from dredged materi al .
Unli ke many ot her freshwater macroinvertebrates that have been
used for sedinment tests, L. variegatus is |arge enough to ensure
t hat adequate tissue nmass is available to perform chem cal
anal ysis for bioaccumul ative contam nants. Standard net hods have
been devel oped for testing L. variegatus (Phipps et al. 1993),
and the test has perforned well in field validation studies
(Ankl ey et al. 1992).

Wil e there are many ot her biol ogical tests which have been
devel oped for sedinents, only those presented in this manual are
recommended for Tier 3 evaluation at the present tine. O her
tests, which are not considered ready for regional use in
404(b) (1) evaluations are discussed briefly in Tier 4. The USEPA
and USACE will continue to consider other effects-based tests for
their applicability to Geat Lakes 404(b)(1) evaluations. Future
updates of this manual may include nodifications to the test
procedures presented here and new tests for inclusion in Tier 3.

5.3.3 Qual ity Assurance

Quality assurance is a critical elenent in all tiers of a
404(b) (1) contam nant evaluation. General QA guidance and the
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data quality objectives for G eat Lakes dredged material testing
and evaluation is provided in Appendix E. Quality control

gui dance for dredged material sanpling and handling is provided
in Appendix D. M ninmum QC requirenents for the performance of
specific effects-based tests are provided in Appendix G

5.4 Benthic |Inpact Eval uations

The Tier 3 benthic evaluation will determne if dredged
mat eri al contam nants have the potential to cause an unacceptabl e
adverse inpact on benthic organisns. Two toxicity tests and one
bi oaccunul ati on test have been devel oped for regional use in this
manual .

54.1 Benthic Toxicity Tests

The net hodol ogies for the benthic toxicity tests with
Chi rononus tentans and Hyal ell a azteca are detailed in Appendi x
G Chirononus tentans is the insect known as the mdge fly.
M dge fly larvae are often referred to as "bl oodworns" because of
t he henogl obin pigment in their bodies gives thema distinctive
red coloration. This species is a non-biting formwhose | arvae
are typically found burrowing in sedinments of eutrophic ponds and
| akes, and is an inportant food itemin the diets of bottom
feeding fish.

H azteca is an anphi pod (also called a scud or sidesw mrer)
which is a small freshwater crustacean which inhabits the water
colum and sedi nent surface, feeding on detritus. This species
is an inportant food itemfor bottom feeding and water colum
fish in the Geat Lakes.

The benthic toxicity tests are conducted by placing the test
organisnms into small (300 m) beakers which are filled with water
and have a | ayer of the test sedinent at the bottom The water
overlying the sedinent is renewed periodically. Oganisns are
fed during the exposure. The tests are conpleted in ten days, at
which time the organi sns are exam ned for response.

Both of these toxicity tests have been devel oped to neasure
| et hal or sublethal responses. The |ethal response is neasured
as nortality or survival of organisns. The sublethal response
measured is growmh. The results of these toxicity tests for the
dredged material and the disposal site sedinent are conpared
statistically for the contam nant determ nation

The USEPA and USACE recomrend that both of these toxicity
tests be used within Tier 3 for 404(b) (1) evaluations of G eat
Lakes dredged material and neasured for survival. The USEPA and
USACE recomrend that growth be nmeasured for Tier 3 eval uations

41



only for C. tentans. Interpretation guidance on subl et hal
responses for H azteca is currently under devel opnent. Wen
t hi s gui dance has been conpl eted and accepted by the USEPA and
USACE, it wll be incorporated into the Tier 3 evaluation.

The results of the benthic toxicity tests nust first be
evaluated in light of the QA objectives defined in Appendi x E
| f the responses of organisns in control exposures are within
acceptable limts, the test results with the dredged material and
the di sposal site sedinent may be eval uated using the statistical
met hods described in the Inland Testing Manual (USEPA/ USACE
1994) .

Dredged material is considered not to neet the Cuidelines
when the nortality of test organisnms exposed to the dredged
material is nore than 10 percent greater (20 percent for C
tentans) than the nortality of test organi sns exposed to the
di sposal site sedinent and is statistically different at the 95
percent confidence |evel.

Dredged material is considered not to neet the Cuidelines
when the nean weight of C. tentans exposed to the dredged
material is less 0.6 ng per organism (dry weight), and the nean
wei ght of organi sns exposed to the dredged material is nore than
10 percent |l ess than the nmean wei ght of organi sns exposed to the
di sposal site sedinment, and this difference in nean weights is
statistically significant at the 95 percent confidence |evel.

Det erm nati ons based on survival of C. tentans and H. azteca
and growth of C. tentans are considered independently. |If the
results of any of these three evaluations are negative, the
dredged material discharge is considered not to neet the
GQuidelines. |If negative test results are suspected to be the
result of non-contam nant inpacts, additional benthic toxicity
testing using sublethal end points or other organisnms may be
considered in Tier 4.

5.4.2 Bi oaccunul ati on Test

The met hodol ogy for the benthic bioaccurmul ation test with
Lunbriculus variegatus is detailed in Appendix G L. variegatus
is a freshwater oligochaete worm (aquatic earthworm that is
1-1.5 mmin dianeter and 40-90 mmlong. It burrows in sedinents,
is an inportant food itemfor bottomfeeding fish, and is
commonly cul tured and harvested for fish food in pet stores.

The bent hic bioaccumul ation test is conducted by placing a

| ar ge nunber (500-1000) of organisnms into a 5.5 liter aquarium
with a |layer of sedinent and overlying water. The water is
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renewed periodically, but the organisns are not fed during the
exposure (other than organic matter already in the sedinents).
The tests are conpleted in 10-28 days, at which tine the
organi sns are prepared for chem cal anal ysis.

Bent hi ¢ bi oaccunul ation testing is not necessary if the
proposed dredged materi al has no bi oaccunul ati ve contam nants of
concern (as determined in Tier 1) or if the TBP analysis
conducted in Tier 2 conclusively indicates that there is no
potential for bioaccumulation of contam nants relative to the
di sposal site sedinent.

| f the contam nant of concern list for the dredged materi al
i ncl udes bi oaccunul ative contam nants, and if analysis for
pot enti al bioaccunul ati on conducted in Tier 2 was inconclusive,
the dredged material should be tested using the benthic
bi oaccunul ation test. The results of bioaccunul ation tests with
the dredged material are conpared statistically to the results
with the disposal site sedinent.

Dredged material is considered not to neet the Cuidelines
when the nean concentration of bioaccunul ative contam nant(s) in
test organi snms exposed to the dredged material is statistically
greater than the concentration of these contam nant(s) in test
organi sns exposed to the disposal site sedinent.

5.5 Water Columm I npact Eval uations

The Tier 3 evaluation will determne if the dredged materi al
contam nants cause an unacceptabl e adverse i npact on organi sns
within the water colum. Three water columm toxicity tests
(elutriate-based tests) have been devel oped for this manual .

The net hodol ogies for the water columm toxicity tests with
Daphni a magna, Ceriodaphni a dubia, and Pi mephal es pronel as are
detailed in Appendix G D. magna, commonly called a water fl ea,
is a freshwater cladoceran conmmon in G eat Lakes plankton. It,
and its smaller cousin C. dubia have been cultured in the
| aboratory and used in a variety of bioassays. The daphnids are
an inportant food itemof small and young fish.

P. pronelas is also called the fathead mnnow. It is a
smal | fish (about 10-14 cmat maturity) which is comonly used
for fishing bait. It is a prolific breeder, has been used for
toxicity testing both as an adult and as | arvae. The fathead
m nnow i s ubi qui tous throughout the Geat Lakes and its
tributaries, and is a forage food for |arger fish.

All three water colum toxicity tests use elutriate
preparations prepared by m xi ng sedinent and water (on a 1:4
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ratio) into a slurry. The slurry is allowed to settle and the
super nat ant decanted. The supernatant is then centrifuged to
renove suspended particles. This supernatant is the elutriate,
which is diluted in series and used as the test solution for
water column toxicity tests.

The test organisns are exposed to the elutriate in beakers
or small aquaria. The elutriate is renewed periodically and the
organi sns are fed during the exposure. The elutriate tests were
devel oped to neasure | ethal and sub-lethal responses, with short-
and |l ong-term exposures. The D. nmagna tests are conpleted in two
(short-term) or 21 (long-tern) days. The C. dubia tests are run
in two or seven days, and the P. pronelas test in seven or 21
days. The lethal response is neasured as nortality or survival
of organisns. The subl ethal response neasured is reproduction
for D magna and C. dubia and growth for P. pinephales. The
results of these toxicity tests for the dredged nmaterial are
eval uated to determne if an unacceptable toxicity risk wll
occur outside the m xing zone. Water colum testing of the
di sposal site sedinent is not appropriate.

The water colum tests sinulate exposure conditions that may
be very transient in the field. The majority of open-water
di sposal of dredged material in the Geat Lakes occurs from
barges, scows and hoppers which "dunp” the material through
bott om doors. These di scharges are instantaneous, rather than
continuous, and the tine between di scharges may be as short as 30
mnutes to as long as several hours. The water colum exposure
period is |limted to the time required for the dredged nateri al
to settle to the bottom (a matter of m nutes or seconds). The
di scharge froma hydraulic dredge is nore continuous, and can
produce water columm exposures nore closely resenbling the
toxicity tests. However, hydraulic discharge is not comonly
used in the G eat Lakes except for beach nourishnment disposal of
dredged material .

Experience wth effects-based testing of dredged materi al
conducted for ocean disposal (Section 103) regul ation has
denonstrated that the benthic inpacts of dredged nateri al
contam nants are nore ecologically significant than water col umm
i npacts. Water columm toxicity testing has been greatly reduced
or elimnated in sone regional 103 testing manual s.

For the above reasons, the USEPA and USACE recommend t hat
only one of the water colum toxicity tests be used within Tier 3
for 404(b) (1) evaluations of Geat Lakes dredged material and
measured for | ethal responses with a short-term exposure.
I nterpretation gui dance on subl ethal responses for these tests is
currently under devel opnent. Wen this guidance has been
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conpl eted and accepted by the USEPA and USACE, it may be
incorporated into the Tier 3 eval uation.

One potential cost-saving neasure during the inplenentation
of water columm tests that m ght be considered is to performthe
test only with the full-strength elutriate, and not conduct the
dilution series. Experience with simlar tests and mari ne
sedi nents has shown that undiluted elutriates infrequently
produced nortality greater than 50 percent. Wile it nust be
recogni zed that there is a risk of having to repeat the test, the
potential cost-savings outweigh this risk in nost cases.

The results of the water colum toxicity test nust first be
evaluated in light of the QA objectives defined in Appendi x E
| f the responses of organisns in control exposures are within
acceptable limts, the test results with the dredged material may
be evaluated using the statistical nmethods in the "Inland Testing
Manual " (USEPA/ USACE 1998) and the water quality screen nodel
enpl oyed in Tier 2.

Dredged material is considered not to neet the Cuidelines
when the concentration of dredged material contam nants at the
boundary of the m xing zone statistically exceeds 0.01 of the
concentration (LGC,,) causing 50 percent nortality of test
organi sns exposed to the dredged material elutriate. The
screeni ng nodel (paragraph 4.5.1) is used to calculate the
dilution of the elutriate wthin the m xing zone.

5.6 Cont ami nant Determ nati on

After consideration of all available information, one of the
foll ow ng two possi bl e conclusions can be reached at Tier 3:

1 - Existing information does not provide a sufficient basis
for maki ng a contam nant determination. In this case,
further evaluation at Tier 4 nay be appropriate.

2 - Existing information does provide a basis for making a
contam nant determnation. In this case, one of the
foll ow ng determ nati ons can be reached:

a) The proposed dredged nmaterial discharge will not cause
unsui t abl e, adverse, contam nant-related inpacts.

b) The proposed dredged material discharge will cause
unsui tabl e, adverse, contam nant-related inpacts.

The infornmation obtained in Tier 3 and earlier tiers should

be sufficient to reach a contam nant deternination in al nost al
cases. Therefore, the first conclusion (information not
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sufficient) should be reached only in unusual circunstances.
5.7 Reporting

I nformation gathered during Tiers 1, 2 and 3 nust be
summari zed and condensed in the 404(b)(1) eval uation docunent.
Because a conprehensive tiered evaluation will likely gather far
nore information than can be presented in the 404(b) (1)
eval uation, and because of the inportance of the decisions made
at this tier, it is recoormended that this information be
docunented and filed as a backup to the 404(b) (1) eval uation.
Thi s docunentati on should be developed into a report that can be
distributed for State and Federal agency review and if necessary,
inserted as an appendix to the 404(b) (1) evaluation public review
docunent .

6. TIER 4 - CASE- SPECI FI C TESTI NG
6.1  Purpose

The purpose of Tier 4 is to make contam nant determ nations
t hrough the use of case-specific testing and evaluation. It is
anticipated that the information obtained fromtesting and
evaluations in Tiers 1, 2 and 3 will not be sufficient for a
contam nant determ nation in very few cases. For exanple, Tier 4
testing may be appropriate where Tier 3 test results are
conflicting or inconclusive.

In these rare cases, testing procedures that have not been
adopted for regional application, and those that are nore
research-oriented may be enpl oyed, as necessary. Because any
testing and eval uation conducted in Tier 4 is entirely
case-specific, limted guidance can be offered. Further, it nust
be recognized that Tier 4 is not an invitation to conduct basic
research, but a nechanismfor obtaining the information necessary
to address case-specific dredged material contam nant inpacts.

Tier 4 testing should be focused on contam nant issues not
resolved in earlier tiers. |If Tier 3 testing for water colum
toxicity and benthic bi oaccunul ati on were concl usive but the
benthic toxicity testing was not, Tier 4 testing should be
limted to the unresolved benthic toxicity inpacts of dredged
material contamnants. Simlarly, if Tier 3 testing produced
concl usive determ nations for sone managenent units of a proposed
dredgi ng area, but not others, Tier 4 evaluations should be
l[imted to those managenent units in question
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6.2 Pl anni ng and Coordi nati on

Because there are no hard-and-fast rules in Tier 4, it is
i nperative that the testing and eval uati on be coordinated with
ot her agencies up front. When using testing procedures which
have no established interpretive guidance, case-specific
evaluative criteria nust be devel oped in advance.

6.3 Testing and Eval uati on Procedures

The tools that are used in Tier 4 to eval uate dredged
mat eri al contam nant inpacts may include toxicity and
bi oaccunul ation tests which differ fromthe Tier 3 tests in both
the level of intensity and in cost. Exanples of these
di fferences incl ude:

different end points,

different test species, and

varyi ng exposure conditions to reflect case-specific
field conditions.

The USEPA and USACE have devel oped net hodol ogi es for the
sub-l ethal benthic toxicity tests with Chirononus tentans and
Hyal el | a azteca and sub-lethal water columm toxicity tests with
Daphni a magna, Ceri odaphni a dubi a, and Pi nephal es pronel as.
These tests are devel oped for neasurenent of growmh as a
subl et hal response, and the procedures are provided in Appendi X
G Since the interpretation guidance for these tests has not
been conpl eted and accepted by the USEPA and USACE, the use of
t hese sub-lethal toxicity tests remains an option under Tier 4
When the interpretation guidance is conpleted, these sub-I|etha
toxicity tests may be incorporated into the Tier 3 eval uation.

The "Inland Testing Manual " (USEPA/ USACE 1998) lists a
nunber of organisns for which toxicity and bioaccumul ation tests
have been devel oped. Although few of these tests were devel oped
or used for regulatory decision making, this |list can be used to
identify potential species for Tier 4 testing.

Tier 4 may also require tools to evaluate the exposure and
i npacts of dredged material contamnants in the field, away from
t he di sposal site, or on higher trophic levels. Exanples of
t hese tool s include:

field biota collection,

field exposures (caged organi sns),

contam nant transport/contam nant fate nodeling, and
human heal t h/ ecol ogi cal risk anal ysis.
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When planning a Tier 4 evaluation, it is recommended that
the eval uator review the Guidelines and keep the foll ow ng
principles in mnd throughout:

a benthic evaluation is made of contam nant inpacts
relative to the disposal site sedinent,

a water columm eval uation nust consider the effects of
m xi ng, and

a contam nant determ nation is directed at whether or not
an inpact will occur, and not why.

6.4 Cont ami nant Determ nati on

At the conclusion of Tier 4, there are two possible
determ nati ons which can be reached:

a) The proposed dredged nmaterial discharge will not cause
unsui t abl e, adverse, contam nant-rel ated inpacts.

b) The proposed dredged material discharge will cause
unsui t abl e, adverse, contam nant-related inpacts.

Dredged materi al managenent consi derations, treatnment options, or

ot her actions which m ght be used to abate contam nant-rel ated
i npacts are outside of the scope of this guidance manual .
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ADDAMS

ACC
ASTM

FDA
FONSI
FY

GS
GLTEM

HTW
HQUSACE

1JC

Kg

LGCso
MPRSA
MS/ MSD
NEPA
NPDES
PAH
PCB

PCS
PL

ppm

Aut omat ed Dr edgi ng Di sposal
System

Area of Concern

American Society of Testing and Materials

Confi ned Di sposal
Code of Federa
Cl ean Water Act

Facility
Regul ati ons

Dredged Material Research Program
Departnent of Natural Resources

di ssol ved oxygen

Data Quality Indicator

Data Quality Objective

Envi ronnment al Assessnent
Envi ronnmental | npact Statenent
Engi neeri ng Regul ation

Food and Drug Adm nistration
Finding O No Significant Inpact
Fi scal Year

Gas Chr omat ogr aphy
CGeographic Information Systens
Great Lakes Testing & Eval uati on Manual

Hazar dous and Toxi c Wastes
Headquarters, U. S. Arny Corps of Engineers

| nternational Joint Comm ssion
Ki | ogram

et hal concentration (50% nortality)
mlligram

Mari ne Protection, Research and Sanctuary Act
Matri x Spi ke/ Matrix Spi ke Duplicate

Nat i onal Environnmental Policy Act
Nat i onal Oceani ¢ and At nospheric Adm nistration
Nat i onal Pol lutant Di scharge Elim nation System

Pol ynucl ear Aromati c Hydrocar bon
Pol ychl ori nat ed Bi phenyl

Permt Conpliance System

Public Law

parts per mllion

Al ternatives Managenent



A
QAVP
QAPP
QC

RAP
RCRA
RCRI S

SoP
SQC
STFATE
STORET

TBP
TKN
TOC
TPH
TR
TSCA
TVS

USACE
USEPA
USFW6
USGS

VOC

VEES
WS

Qual ity Assurance

Qual ity Assurance Managenent Pl an
Qual ity Assurance Project Plan
Quality Control

Renedi al Action Pl an
Resource Conservation and Recovery Act
RCRA I nformation System

St andard Operating Procedure
Sedinment Quality Criteria
Short Term Fate

STOrage and RETrieval system

Theoretical Bioaccumul ati on Potenti al
Total Kjeldahl Nitrogen

Total Organic Carbon

Tot al Petrol eum Hydr ocar bons

Toxi ¢ chem cal Rel ease Inventory

Toxi ¢ Substances Control Act

Total Volatile Solids

U.S. Arny Corps of Engineers (Corps)

U.S. Environnental Protection Agency (EPA)

US Fish &WIldlife Service
U S. Ceol ogi cal Survey

Vol atil e Organi c Conpound

Wat er ways Experinment Station
Water Quality Standards
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Absor bance: A neasure of the decrease in incident |ight passing
through a sanple into the detector.

Accuracy: The cl oseness of agreenent between an observed val ue
and an accepted reference value. \Wen applied to a set of
observed val ues, accuracy will be a conbination of a random
conponent (precision) and of a commobn systenmatic error (or bias)
conponent .

Action level: Criteria for taking action for the environnental
vari abl es or characteristics being neasured.

Acute toxicity: Short-termtoxicity to organisn(s) that have
been affected by the properties of a substance, such as
cont am nat ed sedi nent.

Adj acent: Bordering, contiguous or neighboring.
Aliquot: Measured portion of a field sanple taken for anal ysis.
Anal yte: Specific conmponent neasured in a chem cal analysis.

Anal ytical sanple: Any solution or nmedia introduced into an
instrunment on which an analysis is perfornmed excludi ng instrunent
calibration, initial calibration verification, initial
calibration blank, continuing calibration verification and
continuing calibration blank.

Assessnent: Eval uation process used to neasure the performance
or effectiveness of a systemand its el enents.

Audi t: Planned and docunented investigative evaluation of an item
or process to determ ne the adequacy and effectiveness as well as
conpliance with established procedures, instructions, draw ngs,
QAPPs, and or other applicable docunents.

Batch: A group of sanples which behave simlarly with respect to
the sanpling or the testing procedures and which are processed as
a unit.

Bi oaccunul ati on: The accunul ati on of contam nants in the tissue
of organi sns.

Bi oaccurmul ation factor: The degree to which an organi sm

accunul ates a chem cal conpared to the source. A dinensionless
factor derived by dividing the concentration in the organisns by
that in the source.



Bi oassay: A test using a biological system involving the
exposure of an organismto a test material and determ ning a
response.

Bi oavai | abl e: Can be taken up by organisns (i.e., fromwater,
sedi nent, food, etc.).

Bl anks: Field and | aboratory quality control sanples that are
processed with the sanples.

Calibration: Systematic determ nation of the quantitative,
l[inearity and dynam c range of response of a test to the
concentration of the analyte of interest.

Certified reference material: A reference material whose
property values are certified by a technically valid procedure,
acconpani ed by or traceable to a certificate of other
docunentati on which is issued by a certifying body.

Chr omat ogr aphy: A process of selectively separating a m xture
into its conponent conpounds.

Chronic (sub-lethal) toxicity: Biological tests which use such
factors as abnormal devel opnment, growth and reproduction, rather
than solely lethality, as end-points.

Coefficient of variation: Standard deviation as a percent of the
arithnetic nean.

Conparability: Reflects the confidence with which one data set
can be conpared with others.

Conpl et eness: Measure of the anobunt of valid data obtained as
conpared to the anount of data intended to be coll ected.

Contam nant: A chem cal or biological substance in a formthat
can be incorporated into, onto or be ingested by and harns
aquatic organi sns, consuners of aquatic organisnms, or users of
the aquatic environnment, and includes but is not limted to the
subst ances on the 307(a)(1) list of toxic pollutants pronul gated
on January 31, 1978 (43 CFR 4109).

Control limt: Range within which specified nmeasurenent results
must be within to be conpliant/valid.

Control sedinent: A sedinent essentially free of contam nants
and conpatible with the biol ogical needs of the test organi sns
such that it has no discernable influence on the response being
measured in the test. Control sedinment may be the sedinent from
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whi ch the test organisns are collected or a | aboratory sedi nent,
provi ding the organi sms neet control standards.

Corrective action: Measures taken to rectify conditions adverse
to quality and, where necessary, to preclude their recurrence.

Correlation coefficient: Nunber (r) which indicates the degree
of dependence between two vari ables (e.g. concentration and
response).

Data quality indicators: Measurabl e attributes of the

attai nment of the necessary quality for a particul ar

envi ronnent al deci sion, including precision, bias, conpleteness,
representativeness, reproducibility, conparability, and
statistical confidence.

Data quality objectives: Qualitative and quantitative statenents
of the overall uncertainty that a decision nmake is willing to
accept in results or decisions derived from environnental data.

Data validation: Process of evaluating avail abl e data agai nst
project DQs and DQ0s to nake sure that the objectives were net.

Detector: Device used in conjunction with an anal yti cal
instrunment to neasure, and sonetines identify, the conponents of
a sanpl e.

Di gestion: Process used prior to analysis that breaks down
sanpl es using acids (or bases). The end product is called a
di gest at e.

Di scharges of dredged material: Any addition of dredged nateri al
into waters of the United States and includes di scharges of water
fromdredged material disposal operations including beach

nouri shnment, upland, or confined disposal which return to waters
of the United States. WMaterial resuspended during norma
dredgi ng operations is considered "de mnims" and i s not
regul at ed under Section 404 as a dredged material discharge.

Di sposal site: That portion of the United States waters where
specific disposal activities are proposed or permtted. It
consists of a bottom surface area and all overlying water, if
present. Gven that nost disposal sites within the G eat Lakes
may be dispersive in nature, professional judgment may be
necessary in the collection of sanple(s) representing the

di sposal site (see discussion in section 4.3.3).

District: A USACE adm ni strative area.



Dredged materi al : Material that is excavated or dredged from
waters of the United States.

EC,,: The nedi an effective concentration. The concentration of
a substance that causes a specific effect in 50% of the organi sns
t est ed.

Elutriate: A suspension prepared by m xing specific vol unes of
sedi rent and water, used for chem cal analysis and toxicity
testing.

Estimated quantitation limt: Lowest concentration that can be
reliably achieved within specified [imts of precision and
accuracy during routine |aboratory operating conditions.

Eval uation: A process of judging data in order to reach a
deci si on.

Extraction: A chem cal or nechanical procedure to renove organic
conpounds froma sanple matri x. The end product of extraction is
call ed an extract.

Factual determination: A determnation in witing of the
potential short-termand |long-termeffects of a proposed

di scharge of dredged or fill material on the physical, chem cal
and bi ol ogi cal conponents of the aquatic environnment in |ight of
Subparts G F of the Cuidelines.

Federal standard: The dredged material disposal alternative(s)
identified by the USACE that represent the |east costly,
environmental | y acceptable alternative(s) consistent with sound
engi neering practices and which neet the environnental standards
establi shed by the 404(b) (1) eval uation process.

Fill material: Any material used for the prinmary purpose of

repl acing an aquatic area with dry Iand or changing the bottom

el evation of a water bottom for any purpose. The term does not

i ncl ude any pollutant discharge into the water primarily to

di spose of waste, as that activity is regulated under Section 402
of the Clean Water Act.

Great Lakes and Great Lakes Basin: The United States waters of
Lakes M chi gan, Superior, Huron, Erie, Ontario, the connecting
channels, St. Lawence River, their tributaries and any ot her

wat erbodies within the United States watersheds of these Lakes.

Gui dance: National or regional inplenentation manuals devel oped

to assist the evaluator in nmaking a contam nant determ nation as
defined in 404(b) (1) GCuidelines.
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Gui delines: The Section 404(b)(1) final rule (40 CFR 230) dated
Decenber 24, 1980.

Hol ding time: Elapsed tinme expressed in days fromthe tine of
collection until the date of its processing and/or analysis.

I nstrunent detection limt: Smallest signal above background
noi se that an instrunent can detect reliably.

LC,: The nmedian | ethal concentration. The concentration of a
substance that kills 50% of the organi sns tested.

Limt of detection: Lowest concentration that can be determ ned
to be statistically different froma bl ank.

Limt of quantitation: Level above which quantitative results
may be obtained with a specified degree of confidence.

Managenent unit: A manageabl e, dredgeable unit of sedi nment which
can be differentiated by sanpling and which can be separately
dredged froma | arger dredgi ng area.

Matri x: Conponent or substrate (e.g. water, sedinment, tissue)
whi ch contains the contam nants or constituents of interest.
Matrix refers to the physical structure of a sanple and how
contam nants are bound within this structure.

Matrix duplicate: A type of |aboratory duplicate used for
organi ¢ anal yses.

Matrix effect: Physical or chem cal interactions between the
sanpl e material and the chem cal of interest that can bias
measurenents in either a negative or positive direction.

Matrix spike: Quality control sanples prepared by addi ng known
anounts of contam nants to actual sanples, usually prior to
processing. Analysis of matrix spikes estimtes the bias due to
matri x effects.

Met hod: A body of procedures and techniques for perform ng an
activity systematically presented in the order in which they are
to be execut ed.

Met hod bl ank: An anal yte-free matrix to which all reagents are
added in the sanme volunes or proportions as used in sanple
processing. The nethod blank is used to docunent contam nation
resulting fromthe anal ytical process.



Met hod detection Iimt: Mninmumconcentration of a substance
that can be neasured and reported wth 99% confi dence that the
anal yte concentration is greater than zero and is determ ned from
analysis of a sanple in a given matrix type containing the

anal yte.

Met hod of standard additions: Addition of three increnents of a
standard solution (spikes) to sanple aliquots of the sane size.

M xing zone: A limted volunme of water serving as a zone of
initial dilution in the immediate vicinity of a discharge point
where receiving waters quality may not neet quality standards or
ot her requirenments otherw se applicable to the receiving water.

Practicable: Available and capabl e of being done, after taking
into consideration cost, existing technology and |logistics in
Iight of overall project purposes.

Performance evaluation: A type of audit in which the
quantitative data generated in a neasurenent system are obtai ned
i ndependently and conpared with routinely obtained data to

eval uate the proficiency of an anal yst or |aboratory.

Precision: Agreenment anong a set of replicate observations or
measurenents of the sane property, usually obtained under simlar
conditions, wthout assunption of know edge of the true val ue.

Procedure: Docunented set of steps or actions that
systematically specifies or describes how an activity is to be
per f or med.

Process: Oderly systemof actions that are intended to achieve
a desired end or result. Exanples of processes include analysis,
design, data collection, operation, fabrication, and cal cul ati on.

Qual ity assurance: The total integrated program for assuring the
reliability of data. It is a systemfor integrating the quality
pl anning, quality control, quality assessnent, and quality

i nprovenent efforts to neet user requirenents and defined
standards of quality within a stated | evel of confidence.

Qual ity assurance project plan: Detailed, project-specific
docunent specifying guidelines and procedures to assure
sufficient data of sufficient quality to neet project needs
during data collection, analysis, and reporting.

Quality control: The overall systemof technical activities for

obt ai ning prescribed standards of performance in the nonitoring
and measurenment process to neet user requirenents.
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Quality inmprovenent: A managenent program for inproving the
qual ity of operation. Such managenent prograns generally entai
a formal mechani smfor encouragi ng worker recommendations with
ti mel y managenent eval uati on and feedback or inplenentation.

Qual ity managenent plan: A formal docunent that describes the
quality systemin terns of the organizational structure,
functional responsibilities of managenent and staff, |ines of
authority, and required interfaces for those planning,

i npl enenting, and assessing all activities conducted.

Quality system A structured and docunmented nmanagenment system
describing the policies, objectives, principles, organizational
authority, responsibilities, accountability and inplenmentation
pl an of an organi zation for ensuring quality in its work
processes products (itens), and services. The quality system
provi des the framework for planning, inplenenting, and assessing
wor k perfornmed by the organization and for carrying out required

QA and QC.

Ref erence sedinent: A term whose definition applies to the
eval uation of dredged material proposed for discharge to the
ocean. This term and "reference site" do not have any | egal
standing in a 404(b)(1) evaluation at the time this manual is
finalized.

Regi on: An USEPA adm ni strative area.

Regul ations: Procedures and concepts published in the Code of
Federal Regulations Title 40, Part 230 for evaluating the
di scharge of dredged material into waters of the United States.

Repl i cat e: One of several identical sanples.

Represent ati veness: The degree to which sanple data depict an
exi sting environnental condition. A neasure of the total
variability associated with sanpling and neasuring that includes
the two najor error conmponents: systematic error (bias) and
random error.

Sedinent: A soil material which has settled on the bottomof a
wat er body. The termdredged material refers to sedinents which
have been dredged froma water body (see definition of dredged
material), while the termsedi nent generally refers to materi al
in a water body prior to the dredging process.

Sem vol atil e organi c conpound: Organic conpound wth noderate

vapor pressure that can be extracted from sanpl es using organic
sol vents and anal yzed by gas chromat ogr aphy.
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Sensitivity: Anmount of instrunment response to a change in sanple
concentration which can be expressed as the slope of a curve of
concentration versus instrunent response.

Scope of work: A docunent used to define work to be perfornmed by
a contractor as part of a legally binding agreenent.

Spectronmeter: Instrunent which neasures the physical constants
of materials (e.g. mass, index of refraction).

Spectrophotoneter: Instrunent which neasures the relative
intensities of |ight absorbed or emtted by chem cal species.

Split sanples: Aliquots of sanple taken fromthe sane container
and anal yzed i ndependently.

Standard curve: Plot of concentrations of known anal yte
standards versus the instrunent response to the anal yte.

Subl ethal: Not directly causing death; producing |ess obvious
effects on behavior, biochem cal and/or physiol ogical function,
hi st ol ogy of organi sns.

Surrogate organi ¢ conmpound: Conpounds with characteristics
simlar to those of conpounds of interest that are added to al
sanples prior to processing. They are used to estimate recovery
of organi c conpounds in a sanple.

St andard operating procedure: Witten docunent which details the
met hod for an operation, analysis, or action whose nechanisns are
t horoughly prescribed techni ques and steps, and which is commonly
accepted as the nethod for performng certain routine or
repetitive tasks.

Techni cal systens audit: A thorough, systematic, on-site,
qualitative audit of facilities, equipnent, personnel, training,
procedures, record keeping, data validation, data managenent, and
reporting aspects of a system

Trip blank: Sanple of analyte-free nmedia taken fromthe

| aboratory to the sanpling site and returned to the | aboratory
unopened. A trip blank is used to docunent contam nation
attributable to shipping and field handling procedures.

Validation: Activity that denonstrates or confirms that a
process, item data set, or service satisfies the requirenents
defined by the user.



Vol atil e organi c conpound: Organic conmpound with a high vapor
pressure that tend to evaporate readily froma sanple.

Water quality certification: A statenent or affirmation that
t he proposed di scharge of dredged material will conply with
applicable State water quality standards.

Water quality standard: Law or regulation that consists of the
beneficial designated use or uses of a water body, the nuneric
and narrative water quality criteria that are necessary to
protect the use or uses of that particular water body, and an
anti -degradation statenent.

Waters of the U.S.: In general, all waters |andward of the
baseline of the territorial sea and the territorial sea.
Specifically, all waters defined in Section 230.3(g) of the
Gui del i nes.

Wet weight: Weight of a sanple aliquot including noisture
(undri ed).



